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Voi-Shan High-Performance 
Bolts are the logical choice 
Offered in a variety of 
strength levels, up to 
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& and including 260 KS! 
im minimum tensile 
= strength, some 
e bolts may be used 
5 in the structure 
é to 900° F with 
out loss of 
stability or 







corrosion 
integrity. 







The most 
advanced 
manufacturing 
techniques, 

including cold 
working of the 
threads and head 
to-shank fillet radii, 
provide resistance to 
fatigue failure hereto 
fore unknown. From the 
selection of raw material 
to the final inspection of the 
finished bolt, the rigorous quality 
control standards insure a true 
High-Performance Voi-Shan Bolt 


structure photo 


Internal Wrenching Tension Bolt 160 KSI 
External Wrenching Tension Bolt 180 KSI and 22 
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a division of Voi-Shan Industries, Inc 


8463 Higuera Street, Culver City, Calif 








GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY 
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a. 
. 


GOOoD,/YEAR 


Here's a brand of inflation that’s easy to take—Goodyear's 
inflatable structures that can take to the air in folded 
form, blossom out on-site into tough, lightweight 
shelters, radomes, fuel farms. 


Shown above are a few recent developments in rubber 
ized fabrics by Goodyear : 


(a /Fuel Farm of PILLOW Tanks — these huge containers 
can be set up, filled and pumping in minutes. Drained, 
they roll up like rugs for compact storage and transport. 
Capacities to 50,000 gallons or more 


(8)*Soft-Top” Radomes by Goodyear provide all-weather 
protection that shrugs off snow, ice, 150-mph gales. In 
sizes to 100 feet in diameter, Goodyear radomes offer 
highest transparency to radar waves. Even radar 
antenna is inflatable in new design above 


(¢) Personnel Shelters of Air Mat fold into light packs, 


Lots of good things come from 


inflate in 
worst we 


Provide comfort and protection in 
Ability to hold air eliminates air-locks 


and need f nstantly running compressor. 


(0) Mobile Command Post features Goodyear’s 9-inch Air 


Mat fabr highest strength/weight ratio known. 
Stored in 1 de, structure unfolds and inflates to 
room 25-fe« are in 15 minutes. 


Portable veight—super-tough—flexible—these are 
the prod ities you can count on in Goodyear 
inflatabl t the real secret is Goodyear’s design- 
engineerir ty to fashion rubberized fabric into 
shapes a tructions you’d never think possible. 
And the « e that our staff can fabricate the answer 
to your p em. Find out by writing on company letter- 
head to T ear Tire & Rubber Company, Aviation 
Products Dept. U-1715, Akron 16, Ohio, o1 
Los Angé i, California. 


~T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND 


AKES THAN ON ANY OTHER KIND 


3 





a message to men who are pioneering the future. . . Ponder for a moment the imagina- 
tion behind Clayley’s VERTOL craft of 1842, then marvel at where the Industry might be had this pioneer 
had today’s production resources! ™§ Because Ex-Cell-O is in business to help relieve you of many de- 
velopment and manufacturing details that can hamper your creativity, in this condensed list of capa- 
bilities you may find a means of getting your project off the ground sooner than scheduled: &@ Fuel controls 
and injection systems; linear and rotary actuators for GSE and airborne applications; air bearing devices; 
inertial guidance systems; servomechanisms; data processing memory drums; nuclear powerplant com- 
ponents; hardened and ground precision production parts. §§ Our Representative nearest you will gladly 


elaborate on Ex-Cell-O’s products and services. 
EX:CELL 0 


' ’ CORPORATION 
Artist's conception of Sir George Clayley mid-19th Ce oaraeir ss. a1euleak 


helicopter shows contra-rotating multiple r r nd pushe 
“ sal intatene a Aercraft &€ Missile Division 


props. Design lacked a practical engine « 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES 
BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO.. MICHIGAN TOOL CO., SMITH BEARING CO EX-CELL-O FOR PRECISION 
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AVIATION CALENDAR 





Oct. 3-5—Sixth National Communications 
Symposium, IRE, Utica, N Y 

Oct. 3-5—Seventh Annual Meeting, Insti- 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-5—National Midwestern Conference 
on Air Logistics, Institute of the Aero- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotel, San Francisco 

Oct. 4—1 3th Annual New York State Avia 
tion Development and Operation Con 
ference, Hotel Onondaga, Svracuse, N y 

Oct. 4-6—Sixth Conference on Radio Inter 
ference Reduction, Chicago, Ill. Spon 
‘ Armour Research Foundation; U.S 
Army; U. S. Navy; USAF; IRI 

Oct. 5-7—Brichng Session on Opportunities 

Space Age Technology, American 

Management Assn Hotel Astor, New 
3. 

68—Annual Convention, Airmail Pio 

FE) Cortez Hotel, San Diego, Calif 

Oct. 68—Socicty of Experimental Test 
Pilot Symposium oh Omni-sonic 
Fhght,” Ambassador Hotel, Los Angeles, 
Calif. Fourth Annual Awards Banquet, 
(kt *% 

Oct. 69—Annual Meeting, National Pilots 
Assn. Western H Lodge, Wagoner 
hla 

Oct. 5—1 ‘ nnual National Acro Club 
Football Fly \Niichigan vs. Duke, Ann 
Arbor, Mich 

Oct. 10-12—1960 National Electronics Con 
f ind Exhibition, Hotel Sherman 
Chicas I 

Oct. 10-14—Society f Automotive En 


Contmued on page 6 
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... but the reverse of the above statement is being challenged 
successfully at Dorne & Margolin, Inc. 

it has taken insects thousands of years to evolve countless 
variations of antennas to suit environmental conditions and adapt 
them to perform specific functions perfectly. Dorne & Margolin 
engineers have less time at their disposal, yet they achieve 
similarly satisfactory end results. 

And the insect world has nothing on Dorne & Margolin when it 
comes to all-out organization to get the job done. Meticulous as 
bees, determined as ants, more curious than moths... that’s the 
approach to every problem in components or systems... aircraft 
or missiles, practiced by D & M engineers. 

The results have been products in which we can confidently take 
pride... just ask our.customers*. By the way, our engineers stii! 
have a healthy and creative curiousity about antenna problems. [f 
there's one. plaguing you, no matter how large... or smail, drop 
us_a line. 


*A customer list is included in our Antenne Catalog. Write for your copy today. 


WEST COAST EAST COAST 
434 Westwood Boule ? New York A 
S Angeles, Calif WV New Y m 


if you're an engineer whose creative curiousity is matched by a 
desire for many Organizational benefits ncluding stock participa 
tion, contact R. E. Anderson, Chief Engineer 





This is the 

SWAMI MOTION 
DETECTOR, 

a compact practical 
detection device 
for Perimeter 
Protection, Plant 
and Area Security. 


NEW 
“POCKET RADAR” 


Sensitive, dependable, 
inexpensive, unitized construction (it's small enough to fit 
into an attache case). Where can you use it? 


The SWAMI MOTION DETECTOR is a new low-cost 
intrusion detector system that saturates a secured area with 
ultra high radio frequency energy sensitive to the slightest 
motion or displacement of an intruder. It is fail safe, simple to 
install, easily operated. And, it is virtually impossible to con- 
found with counter-measures: any tampering will cause an 
alarm. 

Effective Range: From inches to hundreds of feet, with a single 
unit. Surveillance can be maintained over a full acre, economi- 
cally. 

Flexibility: It can function as an omnidirectional or directional 
system, and can determine relative or absolute speeds of 
moving targets. 

Durability: The sensor unit of the SWAMI MOTION DETEC- 
TOR is shock-resistant, and its service life compares favorably 
with that of conventional vacuum-tube detection devices. 
Power Supply: Standard 115-volt outlet current or any battery- 
supply a. Write for free brochure to: ali 


SINGER-BRIDGEPORT 


A DIVISION OF THE SINGER MANUFACTURING COMPANY 
915 Pembroke Street Bridgeport 8, Conn. 


*A Trademark of THE SINGER MANUFACTURING COMPANY 


AVIATION CALENDAR 


(Continued from page 5) 
gineers National Aeronautic Meeting, 
Ambassador Hotel, Los Angeles, Calif 

Oct. 10-14—82nd General Conference, Na 
tional Guard Assn. of the U. S., Ha 
vaiian Village Hotel, Honolulu, Hawai 

Oct. 11-12—Fall Meeting, Institute ef 
Printed Circuits, Sheraton Towers Hotel, 
Chicago, Il 

Oct. 12-14—Third AFOSR Astronautics 
Symposium, Ambassador Hotel, Los An 
geles, Calif Sponsors Air Force Office of 
Scientific Research; Society of Automo 
tive Engineers. (Open Meeting.) 

Oct. 12-14—Seventh National Symposium, 
American Vacuum Society, Cleveland 
Sheraton Hotel, Cleveland, Ohio 

Oct. 14 15—Symposium on High Speed 
Processing, Socicty of Photographic Sci 
ntists & Engineers, Washington, D 

Oct 14-15—l5th Midwest (¢ 
American Society for Quality 
Broad Hotel, Wichita, Kan 

Oct. 15-16—Fort Rucker Fly-In 
formation: Commanding Oth 
tle Group 3ist Infantry, | 
\la 

Oct 16-19—Mid-Year Conferen 
port Opcrators Council, San Francisco 

Oct. 17-15—Joint Meeting Institute of the 
Acronautical Sciences and Canadian Acro 
nautical Institute, Queen Elizabeth Hotel, 
\lontreal, Canada 

Oct. 17-21—National Safety Council's 48th 
National Safety Congress, Conrad Hilton 
Hotel, Chicago, Il 

Oct. 19-21~Annual Convention, Southeast 

Airport Managers’ Assn., Far Horn 

1s Motel, Sarasota-Bradenton, Fla 

Oct. 19-21—Symposium on Space Naviga 
hon Institute of Radio Engin 

hi} r-Hilton Hotel ( olumbu Ohio 
19-21—Annual Meeting, Society for 
ental Stress Analysis, Hotel Clare- 

j B tkeley Calif 

Oct. 20-21—National Symposium on Hyper- 
clocity Te hmiques In titute of the Acro 
nautical Sciences, Shirley-Savoy Hotel, 
Denver, Colo 

Oct. 24-26—Medical and Biological Aspects 
f the Energies of Space, Unclassified 
Symposium, Granada Hotel, San An- 
tonio, Tex. Sponsored by the School of 
Aviation Medicine. Arranged by South 

t Research Institut 

Oct. 24-26—Seventh Fast Coast Confer 
1 on Aeronautical and Navigational 
Flectroni Institute of Radio Engineers, 
Lord Baltimore Hotel, Baltimore, Md 

Oct. 25.27—11th National Conference on 
Standards, Sheraton-Atlantic Hotel, N_Y.C 

Oct. 27-28-1960 Annual Electron Devices 
Mecting, Institute of Radio Engincers, 
Hotel Shorcham, Washington, D. C 

Oct. 27-29-1960 Industry Display, Aircraft 
Electrical Society, Pan Pacific Audito 
rium, Los Angeles, Calif 

Nov. 1-2—Fal! Meeting, Radio Technical 
Commission for Aeronautics, Sheraton- 
Park Hotel, Washington, D. C 

Nov. 2-4—Tenth Aircraft Hydraulics Con- 
ference, Pick-Fort Shelby Hotel, Detroit, 
Mich., Sponsor: Vickers, Inc., division of 
Sperry Rand Corp. (Invitational.) 

Mar. 16-18—Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. C 
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Eighteen-foot diameter radome of WSR-57 Stormfinder radar. System 


perates at S band, has 250-mile range, 


Dr. F. W. Reichelderfer, chief of the Weather Bureau, 
calls this “the best weather radar in the world.” ~ 


Raytheon STORMFINDER shows a 
composite picture of the entire weather 
front over a 200,000 square mile area. 
The “weather eye” pinpoints and tracks 
storms 250 miles away, distinguishes 
hail, rain, and snow, probes the heart of 
a hurricane. It is ground-based . . . and 
designed, developed and produced specif- 
ically for weather detection and analysis. 


EQUIPMENT 
DIVISION 


EQUIPMENT CHARACTERISTICS 
Iso-ec! iture. Sensitivity Time Control of 20 
db bet 10-100 miles. Triple display indicator 
unit: 7” RHI (range height indicator), (2) 
12” PPI (plan-position indicator), (3) 7” A/R 
Scope f torm intensity measurement. 


500 KW 
2.7 — 2.9 kmc 
2.2 
10° te-+45° @ 6 scans/min 
360° @ 1-4 scans/min 


timony before a House Appropriations 
nittee, January 18, 1960 


For Raytheon Weather Radar Brochure, 
Write: 1 of Marketing, Equipment Division, 
Dept. C2, theon Company, West Newton, Mass. 











ANTI- 
FRICTION 


When the countdown is on . . . the success of each 
missile depends completely on split-second oper- 
ation of all moving parts: aboard the “bird” or 
among the actuators, erectors, drives, and support 
equipment hinges — friction must be conquered. 


And in the entire missile and defense industry, there 
is nO more sweeping capability in friction fighting 
than Torrington’s 


On these pages, you can spot some of 
the vital missile support missions made 
to order fcr TORRINGTON BEAR- 
INGS. Here's your key to a few: missile 
hold-down clamps and actuators 1; mis- 
sile erectors 2; missile handling equip- 
ment 3 


In missile equipment of tomorrow, suggested on 
the facing page, Torrington bearings will help 
gigantic gantry cranes to move into position 


BEARINGS: 


around the giant rockets now under de- 
velopment (shown: Saturn spacecraft 
booster and gantry, number 4.) 


Missile trains are due to start roaming 
the Nation's railways in 1965. Chances 
are that trains, missile erectors and ac- 
tuators ‘raising the roof’ of the missile 
wagons will all have this in common: 
bearings by Torrington (number 5) 


Perhaps even the amazing ground 
effect vehicles which may act as 
missile carriers during the late 
sixties will spin their fans and lift 
their warloads into firing position 
assisted by Torrington anti-friction bearings. 


y 


\ 


Returning to the present, look for these other im- 
portant TORRINGTON BEARINGS applications 
in missile support equipment: bearings for large 





TURNING POINT IN MISS/LE PROGRESS 


radar tracking equipment and radar ; 
azimuth systems (the largest radio tele- / ‘ 
scope in the world — the Navy's 600-ft. §& { 
dish now being built in West Virginia g 

—— will turn to the stars on specially de- — 
signed and built Torrington bearings). Blast 
doors on Titan and Atlas silos will swing on 
Torrington bearings — and deep in the hardened 
missile sites, large Torrington bearings equip the crib 
suspension cylinders, which protect the 

missile and its launcher from the shock 

of hostile nuclear weapons. Hydraulic jae 
cylinders, drives, and cable sheaves 7 
operate freely thanks to Torrington 


Aboard the missiles themselves, other Torrington 
products do more than their share for performance 
and reliability. Remarkably strong for their size and 
weight, Torrington needle bearings take the friction 


out of missile actuators and control <> 
surface supports 


Current Torrington research and de- 
velopment programs have brought about needle 
and roller bearings idea! for spacecraft control sur- 
faces, and missile hot spot rocket 
ders, ram- 


lent oper- 


nozzles, combustion cl 
jets and afterburners ! 
ation at 1200°F and md are 


about to be conquered 


In helping missiles n out more easily, launch 
successfully, fly mor ibly and 
accurately, Torringtor rings are 
playing a pioneering n the 
Space Age 


send for your special report on missile and space age bearings TORRINGTON BEARINGS 


THE TORRINGTON COMPANY Torrington, Conn. *« Gouth Bend 21, Indiana 
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CLIMATE CONTROL: 


Missiles and missile support equipment are vulner- 
able to heat and moisture — must be protected from 
the internal environment which they themselves 
bring about. 


For instance, moist air creeping into a radar wave- 
guide can condense and produce disastrous short- 
circuits and arc-overs in high voltage locations; 
banks of electronic tubes generate sc much heat 
that tube life and system reliability drop to intoler- 
able levels. Then, too, sensitive electronic systems 
are called upon to operate in the midst of widely 
fluctuating ambient temperatures— but must main- 
tain a narrow internal temperature within in order 


to perform as planned 


Eastern Industries makes it its business to solve this 
type of problem for you to guard airborne and 
earthbound missile electronics from the twin threats 


of moisture and temperature 


Eastern dehydration pressurization packs protect 
the wave guide of the Nike Hercules radar shown 
below by supplying a flow of dry air under pressure; 
leaks in the wave guide tunnel let gas inside leak out 

ambient air stays out. Aboard a mobile ground- 
to-air missile radar, an Eastern Industries pressuri- 








zation-dehydration pack features an automatic re- 
activating dehydrator with a single cartridge — and 
far fewer components than conventional two- 
cartridge pack. 


Eastern liquid cooling units keep electronic systems 
on the job — when they generate internal heat at a 
rate too high for convection cooling, forced air cir- 
culation or heat sinks. If you have an electronic tube 
cooling problem ranging from 50 to 50,000 watts 
dissipation rates, check with Eastern Industries — 
the acknowledged leader in this specialized field. In 
avionics cooling components, Eastern Industries 
know-how is just as important as in complete sys- 
tems. For instance, Eastern has just developed a 
constant mass fan effective over a wide altitude 
range. The use of a constant torque magnetic cou- 
pling device permits selection of a smaller drive 
motor than ordinarily employed. Small, light weight 
aircraft pumps form the heart of every Eastern elec- 
tronic cooling pack. Design with these high-speed 
gear pumps in mind hundreds of these hydraulic 
units are available virtually off the shelf — or can 


be adapted for you 


Eastern refrigeration cooling units safeguard elec- 


* 














FAIR WEATHER FOR MISS/LE MISS/ONS 


tronic systems at a preselected temperature level — 
regardless of abrupt changes of ambient tempera- 
tures. These units can be furnished in the range of 
100 to 6000 watts — measure up to the most rigor- 
ous military requirements. 


Eastern Industries may also have the answer to 
your requirements in servo valves, actuators, am- 
plifiers and complete servo systems — for both mis- 
sile and missile support applications. Eastern offers 
you single system responsibility for complete servo 
systems and components. If you're looking for fast 
response, reliability, flexibility and light weight, 
write for the new Bulletin on Electro-Hydraulics — 
Eastern's review of servos and servo systems. 


For both pneumatic and fluid systems, Eastern 
quick-disconnect couplings are the smallest, lightest 
available for high-pressure conditions. Now avail- 
able — a special automatic quick-disconnect cou- 
pling for remote actuation. This new assembly can 
be obtained in the same capacity range, size, and 


pam. EASTERN INDUSTRIES, 


100 Skiff Street 


high quality as the standard miniature couplings. 
Write for Bulletin EQD-200 


Light weight turbine fuel control systems also come 
within the Eastern capability. Eastern has designed 


and built a complete turt 
system weighing only tw 
pump pressure control 
valve, oil pump filter 
ing fuel bypass valve 
Brand new concepts i 
old hat with Eastern. H 
contained power sour« 
ture gear pumps driver 
weight reduction down 
Other Eastern capabilit 
ment cover high-speed 
pumps, hydraulic pow 
couplings, and servo sy 
of Eastern products a1 
manned aircraft, writ 


ne fuel and lube control 
pounds. It contains: fuel 


alve, pressure regulating 
| pressure valve, and start- 


raulic power packs are 
raulic systems with self- 
rade on the use of minia- 
24,000 rpm for size and 


the irreducible minimum. 


missile support equip- 

ir pumps, centrifugal 

nits, quick-disconnect 

*ms. For a full appraisal 

tential in missiles and 
Bulletin 370A. 


INCORPORATED 


Hamden 14, Connecticut 


Oe? J West Coast Office © 4203 Spencer Street ¢ Torrance, California 


























Any time...any place. ..any mission 


wilcox-developed AW/APX-44 TRANSPONDER 
safeguards Army aircraft 


Now being installed in U. S. Army aircraft, the AN/APX-44, de- 
signed and produced by Wilcox Electric, provides reliable IFF, SIF and 
ATC functions during any mission. 


The AN/APX-44 automatically transmits specially coded identifica- 
tion pulses when subjected to radar interrogation. These replies 
identify the Army aircraft as friendly and provide ground and airborne 
interrogators with position data, aircraft description and other helpful 
information. This transponder also reinforces primary radar replies to 
permit reliable tracking of the aircraft at extended ranges, despite con- 
ditions of inclement weather, ground clutter and dense traffic. 


Wilcox has produced these airborne units in quantity and on schedule 
for Army installation. 


The AN/APX-44 features minimum size and weight, modular con- 
struction, a crystal-controlled receiver and cavity-tuned transmitter. It 
is indicative of the electronic systems capabilities and experience of 
Wilcox. 


wi | € © MELEcTRIC COMPANY, INC. 


Fourteenth & Chestnut Sts., 
Kansas City 27, Mo., U.S.A, 





a FUNDAMENTAL Research Program Worthwhile? 


ee eeeeeeresesesessres sy 


Opportunities for 


We, at the Research Laboratories, are convinced that it scientists in the phys- 
worthwhile. For example, one of the fundamental scientif 
programs being undertaken is a study of the mechanism 
solidification of polyphase alloys. 

This study is still in its early stages. However, we now have a 
better understanding of the solidification process. And we hav: 
demonstrated that the microstructure of certain eutectics ca 
be significantly altered by controlled solidification. The contrast 
is illustrated above. 

It is possible that these binary alloys with preferred orient 
tion may have unusual physical and mechanical properties. 

Perhaps you are interested in corporate-sponsored studi 
into the fundamental nature of matter. If so, we can offer 
research environment that seems to stimulate scientists to extr 
achievement. It may be due to the way we encourage an inter? 
cross-fertilization of ideas; or because of a unique complex 
complementary services that free the scientist from routi! 
analysis and experimental chores. 


ics of solids, liquids, 
gases, and plasmas. 
Current studies range 
from the fundamental 
properties of matter 
to the application of 
scientific knowledge 
to promising new 
products. 


For more specific information, 
please write to Mr. W. D. 
Walsh, at the Research Lab- 


RESEARCH LABORATORIES _ 


UNITED AIRCRAFT CORPORATION KKKKKKKKKKKKKKKKK KKK 
400 Main Street, East Hartford 8, Conn. 
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prem THE ONLY JET STARTER HOSE 
Only GUARANTEED FOR 4500 STARTS 


UNIQUE CONSTRUCTION OUTLASTS AND OUTPERFORMS ALL OTHERS 
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Fittings are provided to m 
standard connections on all air- 
craft and starter trucks. They are 
easily removed and reassembled 
in field, yet they safely withstand 
duct pressures far in excess of 
burst point. 


Duct liner consists of seamless, 
extruded Silicone rubber for re- 
sistance to high heat, up to 500°F, 
and flexibility at temperatures as 
low as 65°F. 


Jet Starter Hose, pioneered and developed by 
Thermoid Division, is the only hose guaranteed to 
perform satisfactorily for a full year or 4500 starts 
... is the only starter hose approved by the government 
and is the choice of major jet operating airlines the 
world around. Exhaustive use has demonstrated that 


Scuffer jacket protects hose 
from abrasion. Loosely fitted 
sleeve of open mesh Dacron is re- 
sistant to mildew, fungus, ex- 
treme heat or cold. Spiral scuffer 
strip of natural rubber is bonded 
to sleeve. Easily replaceable 


Duct reinforcement is a 
bonded layer of interwoven Da- 
cron for strength, dimensional sta- 
bility and resistance to mildew, 
fungus and extreme temperatures. 


Thermoid-Quaker Jet Starter Hose outperforms 
other hose by more than three to one. 

For more information on this outstanding jet 
starter hose see your Thermoid Division distributor 
or write Thermoid Division, H. K. Porter Company, 
Inc., 200 Whitehead Road, Trenton 6, N.J. 


THERMOID DIVISION PORTER H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiies, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 





000 ft. Two 12E's f£ 
prayloads; 60 flights in 4 


THE ARMY GROWS 'EM TOUGH 


How the Hiller 12 © Became First Choice 
of Commercia! Operators 
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You are invited to write for full details. 


Desians are one thing 


From the day it w 
service, the Hille 
/t had an Army 


The next step rew 
light utility heli 
the H-23D Raven 
with a 395 hp Ly 
helicopter “firsts 
bound to happen 
operations are f 
there's an E. 


That's why the 7 
choice — it's the 
purchase today 


Deliveries another Both come f 
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H-230 250 hp 


12E 305 hp 


an Army-proved H 
hadn't begun to ex 


HILLER 
‘| 


\T ERC 
ORPORATION 


fo commercia/ 


E had a head start 
1 H-23D airframe and 
D drive system that 


ts full strength 


the specs on what 


an do. Capitalizing on 


ynamic components 
gy engine's power, light 
fhe kind above were 


ar profitable 
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CAPABILITIES FOR DEFENSE 


Solar Corona 


Hlectrifying 


If satellites and space vehicles stop “working’’, they are simply 
high cost space debris. Reliable power supplies are mandatory. 


To meet this requirement, extensive Westinghouse research and 
development efforts are being applied to perfect reliable, com- 
pact, lightweight systems that will convert solar and nuclear 
energy into unfailing, long-life sources of electric power. 


Westinghouse is investigating many new electrical power sys- 
tems, but primary efforts are directed in six important areas. 
These are: 1. Thermoelectric; 2. Thermionic; 3. High-efficiency 
solar cells; 4. Photoemission; 5. Magnetohydrodynamic; 6. Ro- 
tating magnetic generation. This work is being performed by 
the Aircraft Equipment Department, Lima, Ohio, supported 
by the Central Research Laboratories and the Astronuclear 
Laboratories, Pittsburgh. 


Space power requirements—in not too many years—will be 
measured not in watts or kilowatts, but in megawatts. This 
need presents formidable technical problems. 


We are making progress toward their solution. 


Westinghouse 
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-LAUNCHED 


NEW ROLES FOR AMERICA'S NO.1 JET TARGET 


Now ground-launched as well as air-launched, the 
Ryan Firebee can be used even more effectively as 
a jet target in all kinds of weather and terrain, 
and fly new missions for the Armed Forces 
Literally shot into the ai1 
launcher, the Firebee is freed from dependence 
upon launching planes and airports. And ground 
launching increases reliability, cuts launch costs 


from a ground 


and eliminates time to acquire the target by track- 
ing radar. 

Thoroughly proved in over 2000 flights in which 
high speeds altitudes 


(over 600 mph nearly 


60,000 ft.) and range (over 600 miles) have been 


achieved, the Firebee also has remarkable low- 
altitude performance. Repeatedly, Firebees have 
flown missions as low as below 700 feet, 27 miles 
from ground control, to draw the fire of ground 
to-air missiles designed to knock out low-flying 
enemy planes 

In low-level flights, ground-launching saves time 
and costs because now the Firebee can be brought 
to low altitudes faster and more simply than from 
high air-launch altitudes. All Firebees of the 
future will have this important capability 


Ryan Offers Challenging Opportunities to Engineers 


RYAN BUILDS BETTER 
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The national security need for Space Technology Leadership 
Space is a medium in which many military missions can be most effectively performed © The U. S. arsenal of ballistic missiles—in 


being and forthcoming — the Air Force Thor, Atlas, Titan, and Minuteman, the Navy Polaris, and the Army Jupiter, are all designed 
to deter the outbreak of a nuclear World War Ill or to retaliate overwhelmingly if it should occur @ If our ballistic missiles are to 
realize their greatest potential in carrying out their dual task, they must be supported by a number of companion space systems 
for such missions as early warning, reconnaissance, communications, navigation, weather forecasting. Space Technology Labora- 
tories is proud of its contributions to the national space effort as a principal contractor in carrying out major programs for the Air 
Force Ballistic Missile Division, National Aeronautics and Space Administration, and Advanced Research Projects Agency @ The 
increasing scope of STL's activity is opening up exceptional opportunities for the exceptional scientist and engineer, who will find 
creativity given encouragement and recognition in an organization synonymous with Space Technology Leadership. Resumes and 


inquiries will receive meticulous attention. ‘ 


SPACE TECHNOLOGY LABORATORIES, INC. pe. o. Box 95004, tos ANGELES 45, CALIFORNIA 


Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne Cape Canaveral * Manchester, England * Singapore * Hawaii 





EDITORIAL 





Welcome to Denmark 


pacan of praise for an 


an unabashed pure 


This is 


enterprising country that has developed the art of mak 
ing the American tourist feel at home away from hom« 
and has taken decisive steps to break the hotel bottle 
travel 


neck that is now the real limit on transatlantic ain 


the American tourist trade to Europe has 
affair that move 


grown mto 


i multi-million dollar annual mor 


foreign exchange into European coffers than any other 


single With the advent of the Bocing 


ind Douglas jet transport fleets on the transatlantic run 


item of trade 


this vear the ipacity for whisking peopl CTO the 
Atlantic in 


Yet facilitic 


1 fraction of a day has grown enormous) 
to accommodate tourists in Europe have 


not kept pace. The traditional gateways to Europe of 


London and Paris have become horrendous hotel bottl« 


necks with few signs of any significant increase in hotel 


ipacity on the horizon in either capital 


Pleasant Contrast 


Thus it is refreshing for an American to vi 


ind see what the enterprising Danes have don 
itlantic tourist market into ¢] 
of Europe. You are of the 

yn arrival at Kastrup’s new ultra-mo 


lding. Here the Danish immigrat 


more of the tran 


iwa\c 


American passports with “Welcom« 
: : ’ 

othcial imprint nd 

1 message of welcome from th 

ind a ceramic Viking ship butto 

Danes exercise ingenuity 
means for the American 
| } | . 

nmark and icave a Ca 


Danish cofict 


lerct 1 Ly 


Lidic i i 


their tourst budget in 


1¢ with an air of pleasant efficiency that 1 


ntrast to the rapacious innkeepers of mi 


hotels and the bored indifference of the British host 


é 
live new modern glass and steel hotels have spi 


unong the verdigns-coated copper tower f 


} 


hagen's skvlinc—more modern hotels than 


built in postwar London and Paris combined 
lude the superb 21-story Scandinavian Airlines 
termina 


hotel that rises next to the main downtown an 


lo ensure that no tourist goes without a bed in Copen 


hagen the Danish tourist bureau maintains a specia 
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svstem 


housing at copes with any emergency even to 


finding Danish homes when the hotels over- 


flow. Sp mitories are opened to foreign students 


during tl rush. The Danes even provide large 


facilities where visiting children are 


ctivities suited co their age 


‘ ’ + . + 
OWN INTCTCSTS 


Tourist Attractions 


bee . | 
Copenhagen there is a continuous dem 


itor 


h cuisine to quickly acquaint visit 


with th ts of local food. Close by is a large ex 


hibition k of Danish craftsmen in silver, ceram- 
textiles with facilities for ordering and 


You 


Copenhagen long before you are lured to 


handling all customs problems 


berg and Turborg breweries to tour their 


+ , + 


ple their products. If the pace gets 


hot 


t] 1 tremendous hot 


iften does, there is 
ile of Tokyo Onzen, where expert 


back in 
*)* 


transpolar O1 transatian 


shape to continue the fun 


chedu C 


rup in the early morning hours it 


transut 


its Weary 


American 
rormal evi 
ings with its peopl 


wut to be pleasant 


of IATA held 


innual gencta 


this month as well as the thou 


tourists who passed through this 


} ' sl] ral 
vc last summer will hea Li\ endorse 


Other countries with more resources 

n the transatlantic tourist trade would 
? 

Denmark's fine example in providing 


as 


ties to expand this market for the 


—Robert Hotz 
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THE LACK OF RECONNAISSANCE 
AND A FAULTY COMMAND 
At 10:15 p.m., June 5, 1944, I jeutenant ID EC | S ION ponae se Secerpdbceaperie — < j 


Colonel Meyer, counter-intelligence chiel 
of the Fifteenth German Army burst into his commander's ence on the swilt reconnaissance “eyes” of J.E.B. Stuart's 


dining room} interrupting a relaxed game of cards. He avalt Answe unlike the reconnaissance-wise Con 
held a message intercepted from Allied Headquarters, a lerates, Rommel’s “eves” were obsolete for their 
message the German General Staff knew meant Allied in- la fighter aircraft, modified for the important recon- 
vasion within 48 hours! But the card game placidly con- issan mission. Result: lack of reconnaissance... 
tinued. Reason: no reconnaissance verificatien. Th ha ccess for the Allies. 

5,000 ship, 20 mile wide invasion fleet clogged the Englis 

Channel, not a single Luftwaffe plane reported this pro Boas «> eee a 
gress. And so Field Marshal Rommel, commander of 
German forces in the area, was not notified until after H 


hour and remained on leave in Germany. Later, urgen 


ommunities on the face of the earti 


ped 


shape history. Today CAI's specialty 

>, . VISION <ceprve ne da ri “re re are S helping shape history to the advantage of the Free 
pleas for crv divisic sadhy-th~vonknd boas Paris _— 3 \ rig f al of CAI contributions are V.LP. Visua Integrated 
jected by higher authority in Germany who thought the resentation, data display system; KA-38 the world’s most versa 
Normandy invasion was merely a diversion. tile aerial camera; SOLO the only electro-optical “available now” 


Why such confusion, particularly when Rommel’s 


CHICAGO AERIAL INDUSTRIES, INC. 


TA 550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C. 
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OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Frank Park f PACIFIC OPTICAL CORP., Inglewood, Calif, 





WHO'S WHERE 








In the Front Office 


Dr. Hermann H. Kurzweg, assistant di 
rector for acrodynamics and flight mechan 
ics, NASA's Office of Advanced Research 
Program wceeding Milton B. Ames, Jr. 
now deputy to the Advanced Research Pro 
rams Director 

John B. Montgomery, vice president 
General Electr Co., New York, N. ¥ 
Nr \lonteomer general manager f 
Gl light Propulsion Division, Evendak 
Oh} 

William Lush, president, Ideal-Acrosmith 

Chevenne, Wve i division of Roval 
Industric In 

Patrick S. Parker, a director, The Parker 
Hannifin Corp Cleveland, Ohio Mr 
Parker division manager of the compam 
Parker Aircraft Division, Los Angeles, Calif 

Lt. Gen. C. S. levine (USAF, ret 

tor, Ida Marvland Industries, In 
elendal Calif 

John H. Carter. president, Infor 

hnology Laborator 

ston (Ma Division of Itek 

Ma 
Kenneth McKnight, West Coast man 
for Rader & Associate Nhian Ila 


meri 
formers 


president in charge of military sal 
International, Fort Lauder 


th headquarter » Bes 


Miron D Lockwood i | 
Sperry Gyroscope Co., Great Neck, N.Y 
» d n of Sperry Rand Corp. Al 
Thomas W. Melia, d 

Mark W. Bullock president-enginect 
ing, Continental Electronics Manufacturing 
ubsi liars f I 


nm manage 
Dalla I 


Dean ©. Bowman 


; teoral 
} ite 


la Robert T. Jones 


! rect opetat 


tal US. Norman P 

‘ , nd ciyiles 1 

st t' S. Rolf D. Cape 

f i fF (, mva Su t 
H. Zillman president-Data Pr 


1) Consolidated Flectrodyna 


| 


f 


Jack 


. H  ¢ 
John Harlan Kerr 
11 
Iricl ! ( 1 nd Eugene 
FE. Ford, a tant 5 ind Paul 
W. Schuette retar Also named 
" residents. George W. Fenimore 
i " IRW International D 
W arrcn B Haves Ni ral niatia 
IRW I t ( nponents Group; John 
H. Shaffer. director of sal RW Taper 
(ur 
John Buchholz, vice president, Amphenol 
( t 1) n, Amphenol-Borg Ek 
( Broad vy, 
David J. Belcher, assistant to the 
dent-in char f West Coast opera 
Townsend ( Santa Ana, Calif 
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INDUSTRY OBSERVER 


© Three Russian techniciar t ing at Sikorsky and three at Vertol 
in preparation for delivery t f two Sikorsky S-58s and a Vertol 
Model 44 helicopter. Ru t to receive all three within the next 


several weeks (AW Sept. 19 Nov, 23, 1959, p. 25 
P USAF is considering putting a portion of the $100 million voted by 
Congress for interceptors into two-place, tandem Convair F-106Bs so they 
can be used for crew training for the North American B-70 bomber. 
Lockheed F-104B and Republic F-105 also have been proposed for this 
training, but F-106B is a delta-wing aircraft with characteristics more similar 
to the B-70. Crews would fly with Air Defense Command, shift to Strategic 
Air Command later along with their aircraft. 


P Iwo tems mor than the Tattletale rocket-borne radio 
AW Sept. 5, p. 39 re | idered by USAF for communicating 

with aircraft and bases « nemy-caused radio blackout The 
1 rocket emergenci tions svstem,”” using a rocket-launched 
peater for a ground-fo-air-t k; and an emergency positive control 

mmunications svstem in iircraft-carried recorded message for 
Development Division is expected to 

hould be adopted 


© Rollout of first Vertol 107 Model If is scheduled for early October. 
Conversion of the Army-bailed YHC-1As, which were powered by two 
General Electric T58-6s rated at 850 shp. each, to the advanced configura- 
tion includes installation of two GE CT58-100 gas turbines rated at 1,050 
shp. cach. Complete dynamic system of Model II is rated to 2,500 shp. 
to take the CTS8-110, rated at 1,250 shp., when that engine completes 
certification. First Vertol 107s delivered to New York Airways will use 
the certificated -100 engine 


Arma Co. is developing highly miniatut 
g 


rd-landing lunar capsule in NASA's 


g operational requirement for a STOL trans- 
port aimed at logistic support of VTOL fighter-bombers. Design require- 
ments have not vet been released to industry but are believed to be based on 
a 20-ton payload, a cruising speed of 200 kt. and takeoff from a 500 ft. strip, 


clearing a 50 ft. obstacle at end of the strip. 


P NATO is developing a gen 


Six ‘ 
rh I] 
AW S 


> USAF’s Cambridge Research Laboratories is developing airbormme seeding 
equipment that will enable aircraft to dispense dry ice crystals into supert- 
»roducing holes through which aircraft can land 

1ids. Russians report they have developed 
hniques developed originally by the U.S. 


cooled fog or stratus clouds 
at fields not equipped with avioni 
such equipment, using basi 


(AW Ang. 15, p. 23). 


P Brit! | ih and (: ppear fo be major competit yrs tor 
NATO VTOL fight 1. NATO specification require a hig] 
f , xersonic speed above 4.000 ft. Both 

: } 


nevfinednan F 
BS? rsions of Rolls-Rovce special lift 


elne 


) briefed industry last week on high-altitude 
BMD invited 72 companies to the 


> USAF Ballistic Missile Dis 
reconnaissance plans and procedures. 
conterence. 


m of its F-104 Starfighter for Eur 


talled in the wings 


>| ckh 


pean ul 











How THE SILIGOWES WIA meppep 


AMERICA KEEP ITS DATE WITH THE JET AGE 


As your jet air liner streaks aloft today, UNION 
CARBIDE Silicones are aboard to help. Silicones aided 
in its manufacture, too. The giant tires 

slipped easily from their original molds because of 
silicone mold release agents. Polyether foam seat 
cushions were formed under the near-ideal control 
of silicone surfactants. Soft, flexible + Vie oxygen 
masks, of oxygen- and ozone-resistant sili one rubber, 
fit facial contours without irritating the skin. Silicone 
fluids damp out vibration in vital, sensitive instru- 
ments. Silicone rubber door seals ia never 
lose resiliency even in extreme temperatures, won't 
harden or shrink. This constant flexibility makes it 


the basic material in blankets used for construction 


Uniocking the secrets of silicones 
Rubber, Monomers, Resins, Oils and Emulsions 


The term “Union Carbide” is a registered trade mark of UCC. In Canada 


Bakelite Company, Division of Union Carbide Canada Limited, Toromeo 


;, Ontarie, 


>a 


of honeycomb structural panels, also in => 
grommets, gaskets, and O-rings. And in the flexible 
hoses in hot-air jet-engine starters. You'll find jet 
aircraft radio and radar wires q > insulated 
os 
with electrically resistant silicone rubber. Piston 
plane and helicopter ignition wiring, too. Also the 
boots for helicopter control sticks, many other parts. 
This is only a smattering of what silicones have been 
doing for just one industry — aviation. oo Is 
your business enjoying equal benefits? We suggest 
you contact the UNION CARBIDE Silicones Man. Ad- 
dress: Silicones Division. Dept. I A-0002, Union 
Carbide Corporation, 270 Park Avenue, New York 


17, New York. 


Sl SILICONES 








Defense Dollar Thaw 


Critics Criticized 


Caribbean Politics 
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Washington Roundup 


Defense Department is steadily releasing additional money for key weapon pro- 


grams. It now expects to allocate virt f the $39.9 billion voted by Congress for 


fiscal 1961. This was a net $661 m crease over the budget proposed by thi 


Administration 
The freeze is thawing rapidly on the $621 million withheld under the mid-August 


detense financial plan. | his August | | over $470 million additional for tep 


priority programs. Now more is be lrozen funds have now dwindled t 


about $450 million, and some of tl nply money withdrawn from obsolescent 
programs which the Penta gon has not t illocated 
Navy has $100 million to go ahead with arte _ of its 2,500 mi. Polaris A3. 


This makes over $1.3 billion availa! vhol t Ballistic Missile program in 
Fiscal 1961, § milhon more than ptt 8 ror it The extra mon wa 
shifted from a shipbuilding fund 
money for Sam Original $200 million budget was increased 
$50 million last month. Now «not illion has been added 

Defense already has released $83 million for Lockheed C-130Es for MATS interim 
modermization here is S117 m le for USAF when it decide » th 
SC nd type t al ift it wants f t rmization 
Air Force also has shuffled its budget to provide $10 million to begin a 1,500 mi. 

studied both crus ball 


Air Force has more 


tactical missile program. Tactical A ha 
sile types for this progran 
USAF has added $29.4 million to the Skybolt budget, bringing it to $50 million 
for Fiscal 1961. Project Pluto nu idget has been doubled to $14 million 
The X-15 progran DCCH Inc | S$S.6 millior | 


Dvna-Soar 


Republicans are turning the legiti \ of defense criticism into a major campaign 
t the ne time that thev ar t lefense effort. Vice President Ricl 


issuc 
to attack Democrat 


Nixon and other npaigning nding it popular 
criticizing S. military stature licv, especially wher wiet Premier 


Nikita Khrushch 


Sen. William Fulbright counteratta | for the Democrats last week, charging that 
of silence Or mist Cp! 


Nixon is asking them to racy 
Sen Ful right accused Nixo1 t ke cnticism of foreign soley. 


1; 


1) t ‘ t y failed LISS 


Increasing government and indust iterest in satellite communications was evi- 
dent last week in the visit of Federal Communications commissioners to Bel] Tek 
phone Laboratories at Holmdel, N in Echo relay experiment. Mu 
the current interest has been pr t t uccess of the Echo project 

FCC currently is considering industry applications for specific frequencies to use 
exclusively with communications satellites. American Telephone & Telegray ( 
BTL’s parent firm if The record in th Se iS lumi 
and FCC d r several months 


Latest Canadian proposal to mak S.Canadian defense production sharing 
f ; yorts for U.S. radar installations. Cana 
ind electronics installations th S 
U.S. would buv 50 of the € 
MATS 


more of a reality involves a trade 


Col. A. L. Karstens has repk aced ¢ Col. John P. Stapp as head of WADD’s Aerospace 


Medical Division in Davton. ( S n assigned to the Aerospace Medical 


Center srooks AFB, Tey t for advanced aerospace studi 


Rep. Overton Brooks is urging the State Department not to disturb the Atlantic 
Missile Range Station in the Dominican Republic. Rep. Brooks, chairman of the Hou 


Science and Astronautics Com: ed that State mav decide to close th 
station as par f the dip nned against the Dominican Republi 


ition of Stat igreement 
Initiative is with the U.S., since the Dominicans have not raised anv objections to 
the station. | he station has no trac} d it is one of the least vital in the AMR 


It serve boost the signa marine cable between Cape Canaveral 


under a recent (/rgani 


chain 
and Puerto Rico. and this funct transferred to another island in the general 
h trouble —Washington Staff 


area without much 
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CABLE ASST STALL ATION Avy 


NUCLEAR EMULSION RECOVERY VEHICLE (NERV) was recovered last week after attaining an altitude of 1,200 mi. over the Pacific 
Missile Range. The NASA nose cone was developed by General Electric's Missile and Space Vehicle Department 


Space Technology 


U.S. Gains Skill in Space Capsule Recovery 





vith rage thi 


NERV capsule recovery shows valuable role ships, 


aircraft play in making space programs pay off. 
By Russell Hawkes 


Pt. Mugu, Calif.—Su 
Administration's NER\ 
Range aircraft and ships 
U.S. forces in 
1eeded to make pace prog pat 

NERV shot was the first NASA launch from PMR and 
yf the unguided, four-stage Argo D-S launch vehicle. NASA had three I 
Argo D-8s at PMR to use if the first NERV shot failed, but sin e capsule 
was recovered and no further NERV shots are planned, the hicles prob 
iblvy will be released to other programs 


i 
f the NERV 


ote 


Talis 


ne 240 mi. squat mulsion 
lary zom ‘ micrometeor x} niment 
[he capsule landed 119 mi. east lropped from the payload at the 

Zulu, near the edge of th kpand minute 
earch area. A Lockheed WN ircl 1¢ solid propellant Argo D-S vehicle 
raft from the re rv fo i " embled by Acrolab Development 
ncluded on the basi f a patroling over the capsule when it 1 Ory is 62-ft. long and weighs 
ymmiputer €Xxcrci tl trieved a little more than 2 hr. af ut 13,000 Ib The first rc 1s a 
g 1-5 wuld launcl he inch bv the destrover USS Row bhi Sergeant, assisted | pair ot 
ipsule into a ) mi. squ Ihe NERV capsule was launch mal ( rocket cond and 
iround a targe Ou it ly sept 19 par illel to the geomagneti thir ig ire Lance rockets made by 
1.200 naut. mi f the | lines of force and to an apogee of 1,200 Grand Central Rocket Co The final 
pad at Naval issile Facility I naut. mi. to gather information about tage is an Allegany Ballistics Labora- 
gucllo the lower Van Allen radiation belt torics X-248 \ burnout velocity of 
- The PMR operations office estab [he main instrument in the capsule more than 12,000 mph. was attained 


lished an expanded secon vas a stack of 25 wafers of nuclear 95 sec. after liftoff 
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CYLINDER containing nuclear emulsion which records radiation in NERV payload is 
adjacent to technician's hand. Vehicle’s cover is at right; recovery parachute is behind it 
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ARGO D-8 four-stage, 63-ft. solid propellant 
rocket boosted NERV from Naval Missile 
Fscility, Pt. Arguello, Calif. 
62-ft 


The vehicle is 
long and weighs 1,300 Ib. 








N. M. Rudnyi. 


normal activity during the flight.” 


no deviations from the normal. 





Zurich—Two small Soviet dogs successfully recovered from space (AW Aug. 
p. 28) apparently suffered “no deterioration” in muscular coordination during their 
weightless state in 18 orbits around the earth, according to Russian bioscientist 


Soviet Dogs ‘Normal’ on Return From Orbit 


29 


Rudnyi, a member of the Soviet Academy of Scientists, told delegates to the 
Second International Congress of the International Council of the Aeronautical Sci 
ences here that the two dogs, Belka and Strelka, demonstrated “normal reflexes and 


Upon release from their capsule after re-entry, the dogs were “agile, had a good 
appetite and responded to their names readily,” Rudnyi said. Although the two dogs 
still are under constant observation, Rudnyi said that thus far there have 


been 


The animals, who were fed automatically twice a day and had showed no weight 
loss upon their return, were monitored throughout the flight by a television camera, 
and all changes in behavior were recorded. Rudnyi said the dogs appeared fright 
ened during the launch and early acceleration, primarily because of engine noise 
During the final stages of acceleration, he said the dogs hung listless and motion 
less. They returned to normal, however, once in orbit. 

Rudnyi termed the capsule payload “a version of a cabin being developed for 
manned flight.” U.S. observers here said there appeared to be no reason why the 
same model could not support a human in orbit. 

At the time of payload separation, Rudnyi said the payload had slowed to a speed 
of approximately 485 mph. and that its velocity upon impact was about 223 fps 

Barometric pressure within the capsule during orbit was maintained close to that 
of sea level, according to Rudnyi. Oxygen content was between 20 and 25% and 


the carbon dioxide level never exceeded 1% 
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Plug Nozzle Contracts 


Washington—General Electric has 
been awarded more than $1 
USAF contracts to investigate plug noz 


zle configurations for use on solid and 


million in 


liquid propellant rockets. GE has ex 
plored this type of nozzle in the past 
both funds and under 
National Space Ad 
ministration sponsorship (AW Feb. 1, 
p- 16). Solid work, to be done at the 
Evendale, Ohio plant, will include im 
proved methods of controlling thrust 
magnitude and direction. Liquid work 
will be done at the Malta Test Station 
in New York. 
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Girdle 41 acquired the beacon signals 
almost immediately on its passive elec 
tionic countermeasures receivers and 
began to home in on them. At about 
the same time, the destroyer Rowan 
reported radar contact with the para 
chute. The Paul Revere and Girdle 42 
both held the beacon signals briefly at 
about 9:10 before the capsule dropped 
below the horizon. Girdle 42 was still 
210 mi. distant from the impact point 

At 9:34, Girdle 41 reported that 
ECM gear showed that the aircraft was 
directly capsule Let-down 
was continued through a thin cloud 
deck and visual search was started. At 
10:17, Girdle 42 passed over the beacon 
and joined the visual search 


Girdk 


over the 


41 dropped 


be acon 


On two passes, 
smokelights in the water as the 
bearing began to shift rapidls 
thead of the airplane to behind it. On 
the next pass, the marker 
and the 19-in. dia. capsule were sighted 
midway between the two smokclights 
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green dve 
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ifter the 
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Eisenhower Asks UN 
To Ban Space War 
W ashington—President hisenhower 
last week that the 
to ban 


prope ned nations 
of the 


claims to of 


world agree sovercign 


warlike acts on celestial 
bodies and ban the stationing in space 
of weapons of mass destruction He 
said “all launchings of spacecraft should 
be verified in advance bv the United 
Nations 

In a speech to the UN General As 
the President also urged inter 


peaceful uses 


sembly 
national cooperation for 
of outer space under UN direction. He 
said the U. S. is ready to resume dis 
armament negotiations and proposed that 
all nations end nuclear weapon produc 


current weapons 


tion and dispose of 
The President suggested a UN 
lance body" that could intervene in times 


of crisis to reduce danger of war by mis 


surveil 


calculation. Political willingness of coun 
tries to submit to inspection—not tech 
nical feasibility of such a plan—is the 
vital issue, the President said. 

He also called again for consideration 
by “an impartial tribunal” of all the 
facts in Russia's shooting down of an 
Air Force RB-47 reconnaissance plane 
These proposals were among a number 
which the President placed before the 
UN in a plea for specific efforts toward 


world peace. 
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Space Technology 


USAF Launches First Blue Scout Vehicle 





By Michael Yaffee to the air were launched by th launch any time from 8 a.m. to 9:50 
tional Aeronautics and Space Ad im. ‘Temperature considerations nec- 


~— Canaveral, Fla.—Air Force tration from its Wallops Islan essitated the 1 hr. 50 min. cutoff time. 


site (AW July 18, p. 140 l'o conserve payload weight, the Air 
Primary purpose of last week's f Force used paint instead of a more 
velopment testing that is expected to which was the first of a 12-veh effective, but heavier, temperature con- 
be followed by an operational pace of Scout test program to be carrie trol mechanism to keep temperatures 
35 shots a vear the Cape within the next 12 vithin minus 15C to plus 50C 
, 


Ihe vehicle, designated Blue Scout was to check out the vel.icle it Configuration of the vehicle is desig 


Jr. was the first firing in the Hyper cluding such phases as separat nated 2356. It consists of a Thiokol 


Environmental ‘Test System 609A pro launching techniques. All Bh XM33 first stage motor, a Hercules 
gram (AW July 11 p. 54 Ihe four however, will carry instrument ABL-X-254-Al second stage, an Aero 
ict 30KS-8000 third stage, and a Naval 
unched at a 70 deg. angle and wa Wi inplied by various A Ordnance Test Station Model 100A 
intended to boost a 32.8-lb. payload to ( r nters and other milit |7-in.-dia. spherical fourth-stage motor 
lotal burning time of all four motor 


launched the first of its family of Bluc 
Scout rockets last weck to begin de- 


tage hid-pr ypellant rocket wa load Y lesigned for reco 


in altitude of ippt ximatcly 16,600 mi ivilian | : 
. area ¥ Jeulated to } Iwo of the next 11 BI vas approximately 3 min 


In pa 
| f sion Island launched here will carry sate Pavload was attached to an alumi 


uth at | 
ul iG sian ) 
t ‘ 
ter payloads will include wing 1um plate atop a plastic foam form 


lels for the VI vhich fitted over the top of the fourth 


] 


inaveral 
tage motor. The vehicle was unguided 


with th 

x to burnout prog 
ICS . Lets » the 

preliminary OXI : 0 , econd stages and spin rocke n h 
first stage which rotated the vehicle ap 


It was stabilized by fins on the first and 


that the vehicle fol 
ribed course and fulfilled proximately three revolution 
; 
md. The vehicle carried cat 
tructors in the top of the 


nd bottom ot the second-st 


ff rt was mad 
id which wa 
nore 
Telemetry Data Launch Sequence 
The vehicle, which 
vom rather than a gantr 
ised from a horizontal 


to 


+0 anin 





Second Atlas Fired 9,000 Mi. 
Blue Scou is smallest of th 


Cape Canaveral, Fla.—Air Force succeeded last Monday in sending a « ~ 

thr mnfigurations that made up Hyper 
knvwiront to] est Svster S 
delay in launching was experienced Mnvironm " . I com HET 


Atlas re-entry vehicle 9,000 stat. mi. down range and into the Indian Ocean 


rce designatiot 
The delay, which reportedly was caused by a propellant vent valve that w Ce designa —_ 
t, ver | 
not close, forced postponement of a Snark firing, scheduled to follow the At : < ; satile 
int research vehicles derived 
a NASA _ Scout vehicle  svstems 
ic] § 5 bout } t ig 
missile’s propellant utilization system, General Electric guidance system, and Mth hicle stands about 40 f high 
ibout 14,000 Ib. Over-all, Blu 


Jr.. has a total thrust of more 
than 50,000 Ib., a maximum altitude of 


launch, until later in the week 


Purpose of last week's flight was to test extreme range performance 


Il] re-entry vehicle. No attempt was made to recover the re-entry vehicle and 
results of telemetered data were not made known. There were some questions 
concerning survival of the re-entry vehicle which is an improved version of 
Mik, Ill vehicle used on the previous 9,000-mi. Atlas shot last May 20 wi 
reportedly caught fire during re-entry 

Vehicle fired last week was Atlas 79D. It weighed approximately 1,000 Ib 


than operational Atlas configurations, therein indicating that an operational ve 


}000 mi. and a maximum velocitv in 
xcess of 20,000 fps. Cost, including 
ervicing and launching, is expected to 
be well under $500,000, according to 
An Force 

Blue Scout, Jr., originated as part of 
USAF Special Weapon Center's Jou 
nevman-B program 

Of the 11 Scout vehicles that the Air 


could travel significantly farther. 

The flight was plotted entirely over water between South America and the ‘ 
of Good Hope. Air Force reported that the missile reached an apogee of appr 
mately 1,000 mi. during the flight. 
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Force plans to launch from. the 
Vanguard pad here within the next 
months, four will be Blue Scout, Ji 
tvpes, five wall be ie Scout-Is, and 
two will be Blue Scout-IIs, 
Blue Scouts I and II will stand 
weigh in the neigh! 


i 


vill be a NASA 


Among 
; ] n 





Project Saint Briefing 


Approximately 18 industry members 
this month on 


1 satellite 


attended a briefing early 
requirements of Project Saint 
intercept svstem involving the use of an 
interceptor satellite which would be put 
into same orbit as, or very close to, that 
of an “unknown 

lite, to identify the 


if hostility is established 


possibly hostile satel 
latter and destroy it 
Likelihood is 
that in the initial program, only the in 
terception capability will be developed, 
with considerably advanced followup 
phase for developing the destruct capa 
bility Advanced Research 
Projects Agency program under general 
cognizance of Air Force’s Ballistic Mis- 


sile Division with Aerospace Corp. sup- 


Saint is an 


plying technical supervision 
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Responsibility for direction and su- 
ameter of 21.9 in., a nose pervision of the HE TS 609A program 
in. and a cone half angle of 15 deg which the Air Force initiated in mid- 
function of the Blue Scout 1959 has been assigned to USAF’s 
Air Research Ballistic Missile Division 
chicles Blue Scout Operations Division of 
AF BMD 's 
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NASA Organizing Medical Team 
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Echo Relays Continue 


Washington — Transcontinental mes- 
sages beamed off Echo I were still com 
ing through loud and clear last week, 
with signal fluctuation running about 
6 db., Lt. Col. Robert E. Warren, Na 
tional Acronautics and Space Adminis 
tration, reported here during a sympo 
sium on Space Electronics and Tele 
metry. Originally, signal fluctuation was 
about | db., Warren said. 

Tape recordings which Waren 
played of transcontinental transmission, 
made during the 314th pass on Sept. 6, 
sounded better than one made on satel 
lite’s second pass on Aug. 12. This 
apparently resulted from improved 
ground station antenna orientation track 
ing which more than compensated for 
loss of satellite sphericity. Warren said 
that Echo I's useful life is impressive 
in view of the fact that it was placed 
in orbit during a period of intensive 


micrometcorite showers 











orpsman Un 
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informal famil 
projcct monitor 


ctures at Spa 


Va nd 


l raining aie » famuliar 
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f the seven Mercur 
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f hip Although 


ictailed pecifi illy to 


will number about 

| that complete medi 
these bases and hip 

Me mdi ‘ mimitted to th 


\! 7 ’ 9 ' ‘ need 


Hospital Facilities 
Land-based hospital facilities wi he 
it Cape Canaveral, Grand Turh 
nd Bahama Bermuda andthe 
inds. NASA emph sizes that 
recovery team will not be 
information coll 
of specialists who 
f illed on to attend 
tronaut following space flight 

nedical recovery team is being 

1 under four group surgeon 


i! 
whom will 


direct medical opera 
in cach of the three high probabil 
landing areas. with the fourth in 
of operations for six low-proba 

ty landing area 
High-probability landing areas are the 
ired sector off Puerto Rico, an area 
off Cape Canaveral where the capsule 
would land after a launch abort and an 


irea off the Canaries, where the capsule 
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would descend if — orbit 
achieved after a good launch 


Military personnel designat 


Mercury are selected by NASA 
list of specialists furnished bi 


fense Department. Surgeon 


# the individual services make the in 
itial selection of the medical personnel 
for Mercury, and NASA says final selec- 
tion has been about evenly divided 
among Air Force, Navy and Army medi 
cal personnel 


USAF Decentralizes Management 
Of Weapon System Development 


Washington—Air_ For 
nore freedom of action to 
Program Offic SPO's 
weapon nd support systen 
ment and implementation 
tralizing authority previousl 
USAF he saquarter 

The new poli \ im 

the result of a ve 

\ g1 n fop USAI 
headed bi en. Samuel | \ 
Nu Materi 

Ther 

for tran 
Air Re 


i+ 
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1th ind 


In u h cas 
the USAF W 

Air Council 

told Aviation Week 


Regulations Issued 


Statement of new Air I 
philo 


Wi ip i 
WSPO ’ 
( Offices (ESSPO 

gram Off 


ndaists 
planning, orga 
nd monitoring th 
ind | 
them toward system objective 


Authority which will be 


USAF Headquarters covers changing 
operational concepts, operational date 
pecific requirements and _ increasing 
program budget 
USAF Headquarters also may, if it 
vishes, give the Svstem Program Direc 
tor the following additional authority 
© Rescheduling of programed events 
actions if required to promote a bet 
ter balance in the effort 
© Reapply funds authorized for the 


hieve a better balanced pr 


‘ 


cm fo ac 
fram 
e Make trade-offs between approved 
performance parameters x between 
these parameters and costs or schedules 
ymsistent with guidance received from 
USAF Headquarters. Such trade-offs arc 
mited to parameters which do not 
ffect over-all system performance a 
tablished in the specific operational 
quirement. F or example, a System Pro 
ram Director would not have authorit 
make a trade-off affectin 


or maximum weight of an au 


minimum 


~ 


Directors will report 

programs through 

cir responsible command, i.c. ARDC 

AMC, with periodic total prograi 

tatus reports to USAF Headquarters 

Wher vsten involve efforts of 

re than one of the three major cen 

AMC and ARDC centers at Ingk 

d, Calif... Davton, Ohi ind Bed 

rd, Mas liaison will be provided bi 

d offices located at each of 

enters, which will be operated 
stems staff office at USAI 


uarters 


Some Concern 


There is some concern 
icv giving each System Prog 
ctor increased authority could 
n coordination problems between Sys 
tem Program Offices working on diffe 


nt systems which must operate 


try 
recther or share common support system 
facilities. Subsequent regulations in 
the basic \l R 375 ScTICS alc expected te 

il with this subject. This would in 
lude the question of when the Program 
Director of one system ts required to usc 
the product being developed by another 
SPO and when he is free to make his 
wn procurement of such facilities in 
the interest of over-all time or dollar 


ivings 





Defectors Termed No Threat to U.S. Codes 
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Grumman Hydrofoil Demonstrates Speed 


built to prove principles of supercavitation (AW 
Babylon, N. Y., plant in trial 
Holland 


Dvnamik Developments XCH- 


the water near the 


50 ICTOSS 


Pp roars company 


first public demonstration last week at The Hague 
eshp. General Electric 158 gas turbine using about 200 hp 
propeller, the 23-ft. craft rides 
XCH4 is 70 mph.; during it 
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of the Joint Chiefs of Staff before be 
coming deputy director of CIA in 1953 
Robert Bannerman, deputy director of 
CIA for security; USAF Bng. Gen 
Edward G. Lansdale, deputy assistant 
to the Secretary of Defense for special 
operations Dr. Loui W lordella 
of NSA; Maurice Klein 
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Hardware, Training, Operation Plan 
Takes Shape in Dyna-Soar Project 
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To Tracking Briefing 
Washington—Jct Propulsion Labora 
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Soviet Tug Carries Balloon on Deck 


News Digest 





Belgian government, which had 
threatened to cancel its Lockheed 
l-104G production program because of 
the economic impact stemming from 


} } } 
f the Belgian Congo plus bitter 


ward the U. S. for its 
Nations moves within the 
AW Aug. 15, p. 32 ire 

il ord rom a planned 
AW 19 p. 39 
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ruU.S 


support f 
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SABCA 


Soviet Navy fleet tug Kapitan V. Pedotov was photographed in the North Central Atlantic 


carrying a blimp-shaped balloon on its after deck 


probably would be capable of supporting a helicopter 


Detense Department said the deck 


Ship mounts a wide variety of 


electronics gear and probably is capable of operations as a range instrumentation vessel 
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CANOGA IS AT WORK AT EVERY MISSILE RANGE IN THE FREE WORLD! 
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STEPS IN THE RACE TO OUTER SPACE 


Mars Supply Fleet 


When man first sets up colonies on Ma 
his life will depend on a Mz 

Fleet, shuttling from Earth at reg 
tervals with supplies, equipment and 
personnel. 

The fleet will be comprised of two basic 
vehicle types, both shown in the illustra- 
tion above. The large ships with rectangu 
lar solar reflectors will be the long-range 
backbone of the fleet. Assembled in orbit 
of prefabricated sections rocketed up 
from Earth, these high-capacity carriers 
will have a low-thrust electro-particle 
drive. Their operating current will come 
from thermionic converters, heated by 
the concentrated rays of the reflectors. 


The Solar Ships will be loaded and un- 


6 


loaded, at both ends of the voyage, by Solar Ships are equipped with auxiliary 


work-horse Ferry Rockets (foreground) boosters for extra initial speed 
launched by booster. The ferries will be meetin, 
ARMA, NOW providing all-inertial guid- 
containers within a bay just forward of ance systems for later models of the Air 
Force ATLAS ICBM, is in the vanguard of 
the race to outer space. At AMAIA, pri- 


vately funded research programs in space 


designed to carry the long yellow cargo 


their engines. In the nose of the Ferry 
Rocket is the passenger and operating 
section with a universally mounted spher 
ical guidancacompartment. This guidance technology are studying super-sensitive 
unit will be fitted with directional radar inertial devices for navigation and satellite 
instrumentation. For this effort, AMAIA 
seeks scientists and engineers experi- 
enced in astronautics. AMAGA, Garden 
New York. A Division of American 


an optical telescope, and full astroga 
tional equipment. 

The Mars Supply Fleet will complete 
each assigned mission in one to two Earth City, 


years, depending on whether or not the Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 
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f enforcement requirements could pro 
ng the Trafhe Conference, which b 
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during the closing session of the sixteenth annual general meeting 


| 
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hibition against manufacturer attendance did not represent week 
because of a number of abstensions, thev outnumbered the ive On this subject V. H. I 


which was able to muster but 19 votes in favor of restrictic f KLM and chairman 


= ee Sea 
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Sept. 19, p. 40 } 1 +] 
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Fred M. Glass as president of edures “wv 
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WA post (AW Aug. 1, p. 29 perations ¢ 
he took in July 1958. rc 


Glass, senior vice president ive 
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be impossibk 


State Building Corp., has a wi 
ground in aviation. He was d 
aviation for the Port of New ¥ ' ORRCCHION, Dubourcq 1 
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| meeting this vear: the drive by small 
triers to win more power at this time 
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: : h fa yf veto in trafh mferences 
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ducted penodically to maintain 
hciency, would cover the same scope, 
with a emphasis on knowledge 
of any aircraft or powerplant modifica- 
tions needed to keep the engineer up 
to date, FAA said, Simulator training 
should provide 30% of the instruction 


pro- 


50 


for normal operating procedures and 
the balance for emergency procedure 
with an emphasis on crew coordination 
Approval of the individual programs 
will be based on a personal inspection 
ind acceptance of the ind fa 
being provided, FAA said, with 
cancellation of the program wherever 
it fails to meet the FAA standards 
Carners which fail to retain all of the 
standards set by FAA will have a 
day pe riod in which to correct the situ 
face cancellation of their pro 


courses 
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Probe of United-Capital Routes Urged 


Washington—Competitors of Capital 
Airlines are pressing the Civil Aeronau- 
tics Board to launch a broad investiga- 
tion of the carrier's route structure 
which could effectively block its planned 
merger with United Air Lines 

Rejected by Examiner 
Wrenn during a prehearing conference 
on the merger plan, motions filed di 
rectly to the Board by Delta, National, 
Eastern and Northwest Airlines seek to 
either condition any merger approval 
on a suspension and transfer of most of 
Capital's routes, or include a full-scale 
investigation of the airline's route 


Thomas 


struc 
ture in the merger cas 

Pointing out that CAB fully intends 
to adhere to an expedited schedule in 
which the two airlines want 

Feb. 1, 1961, Board mem 
AviATION Weex thes 
to rule upon the motions in the “ver 

Timetable for 
in cxaminer'’s hearing 


the case 


decided by 


bers told expect 


near future the case 


will require mn 
Oct. 19 

Boards of of both 
already have approved the merger agree 
ment, which will be presented to their 
stockholders Oct. 14 

Vickers Armstrongs Co., Ltd., which 
began foreclosure action against Capital 
last April for non-payment of $33.8 
million on Viscount aircraft, re-empha 
the of the Feb. | 
deadline and warned that if a CAB 
is not made by that date the 
to press its foreclosure 


directors Carriers 


sized importance 
decision 
company intend 
suit 

Terms of the merger agreement will 
repay Vickers considerably less than the 
debt owed, but were accepted on the 
basis of equipment liens and the valuc 
of Capital's routes, the manufacturer 
said 


Vickers’ Position 


At this time,” said Vickers, ‘‘com- 
petitors should not be allowed to strip 
Capital of any asset which permits it 
and its debts to be salvaged. If the 
Board permits this attack on an airline 
in distress, it would set a precedent that 
will warn the financial community not 
to extend credit to any airline unless 
fully covered by securities.” 

Basic argument submitted by Delta 
is that any Board approval of the 
planned merger should limit the com- 
petitive size and effect of the merger 
company by suspending Capital's Route 
51, a major north-south route from Buf- 
falo to Florida. Delta wants the major 
cities of New York, Washington, Buf- 
falo, Miami, New Orleans and Mem- 
phis added to its system either by CAB 
transfer or direct sale. 

Grounds for the motion, the airline 
said, can be found in CAB statements 
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answering a request by Nati 
lines that Northeast authorit 
New York and Miami be can 

In rejecting thi 
Board members noted th 


Irans World Airlines 


sign a merger agreement, an 


an order 


ind 
tion of renewing Northeast 


Florida market woul 
be consolidated in a CAB 


in the 
ing this merger 

Eastern told the Board th 
concerned over cither the 
petition if 
United mer 


combin 


it beli 


Tih 
gct but 
mitting Capital to retau 
would amount to a duplicat 


that the Bo 


inf as part I 


ices and asked 


this p 
pl ceeding 

Northwest 
mstitute an inve 
svstem which ¢ 
ifter Capital 
tor 


, 
gate 


Stigation of t 
AB dismi 


withdrew an 


‘ ibsidy 


Local Airlines Apply 


In other 
Airlines and Mohawk Airlin 
that their current requests f 
Capital points be included 
rent merger 

Capital and United filed 
motions, poin 


Doth 


motions 


cas 


jection to thes 
that United considers Route 
the proposed merger and will 1 
plete any agreement without t 
tal points Approving the 
would delav the proceed 


‘ 


Air 


amount to “remaking the entire airline 
route system cast of the Mississippi, 
they said 

In addition, the two airlines contend 
that there is far more precedence for 
rejecting the motions than granting 
them. They noted that the Board dis 
missed similar motions by Delta, in th« 
rejected Northwest-Capital merger and 
by United in the Braniff-Mid-Conti 
nent merger approved eight years ago 
In each case, thev said, the Board based 
its denial of motions on grounds that 
they would unduly enlarge, delay and 
omplicate the merger agreements un 
der consideration 

Bureau counsel of the CAB said that 
it favors an investigation of Capital 
route system as part of the merger cas 
of the size of the combined 
which would have a ind 
15% greater than 


because 
ArTicT sets 
operating revenues 
those of American Airlines, currenth 
the largest trunkline. Citing the com 
petitive impact the merger could create 
Board attorneys estimated the merged 
would have revenues and as 
times those of Delta and 
ind six times those of Na 


company 
ets four 
Northwest 
tional 

While recognizing that granting th: 
motions will require a new pre-hearing 
conference and other delaying pro 
cedures, bureau counsel said that ther 
was reason to doubt that failure of the 
Board to meet the Feb. 1 deadline 
would result in Capital and United 
dropping their merger plans or in Vick 
ers foreclosing on Capital 


New Ft. Worth Service Ordered 


Washington—New American 
service with turbine-powered eq 
ordered between It 


York and Washingt 


been 


New 


has 
and 
Civil 
specified the type of aircraft t 
and ordered the service without 
hearing 

CAB reopened the Ft. W 


quacy of Service Investigation 


Aeronautics Board decisior 


was decided Sept. 24, 1958, witl 


ing that American and Braniff Au 


were providing ample service 
the Texas city and New 
Washington, and decided servi 
now be improved. Airline 
a full formal hearing were det 

The Board ordered 


req 


Ameri 


‘ 


schedule one daily turbojet flig 


Worth and New \ 
flight 


tween Ft 


daily turboprop betwe 


Worth and Washington. CAB sa 
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“American can readily meet th 


Worth 


ind 


mum needs of Ft 


ing one Boeing 707 on 


by 


\\ 


‘ 


| + 


flight from Love [Dallas] to Carter Field 


Ft. Worth 

These two positions are viewed herc 
as departures from usual CAB practice 
Airlines argue that the Board, by “‘re 
taining jurisdiction,” can reopen an 
adequacy of service case at will and 
order schedule changes that represent 
‘Tuinous intrusions upon the industrv.” 


American's Position 


American contends that the whole 
record of a once-tried case must be 
brought up to date by formal hearing 
before additional service legally can be 
directed by the Board. For this reason, 
the airline will petition for CAB re 
consideration of the Ft. Worth deci 
sion. If this is denied, American will 
challenge the decision in court. 

CAB, on the other hand, explains 
that a “grave injustice to the City of 
Ft. Worth” would result if a second, 
time-consuming hearing were held be 
fore relief was afforded. Jurisdiction 


39 





Ihe CAB decision called attention would expect a salary of $45,000 to 


from Ft. Worth to the $55,000 a vear if clected, or a wage 
‘reasonably commensurate” with his 
present income. Sayen draws about 
$35,000 a vear plus expenses 


deliberately was retained, the Board 


points out in its opinion, so that a © the service 
in the event air East Coast that was furnished last 


remedy would be ready event al 


} 


service “deteriorated.” March bv the two carners. This effe 
In appeal, American is not expected — tively was limited to American's singl 
1e-stop DC-6 flight to New York and As of late last week, the Landis 


to contest the Board’s naming of pat 
ticular aircraft tvpes, even though th ’ ne two-stop DC flight to campaign still lacked a leadership focal 
point, but Landis-for-president com 


aX 
had four dail mittees were at work in New York, 
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It. Worth case marks the first tim 
CAB has specified plane 


guencv of flights, en 


contrast 
t tips to New York and Miami and on the West Coast 
the time span veal ver whicl ir daily Washington nonstop 
service must Db rovi ng| hile American may find it mor ry . _¢ ‘ 
fitable to serve the Ft. Worth publ | AA Seeking Control 
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Aviation Insurance Monopoly Charged 


By Katherine Johnsen 


Washington—A Senate judiciary sub- 
committee and Justice Department's 
Antitrust Division have charged the 
aviation insurance industry with monop 
olistic practices aimed at maintaining 
high rates for airlines and other avia 
tion policy holders 

Ihe subcommittee, headed by Sen 
Joseph C. O'Mahoney (D.-Wyo.), pre 
sented its charges in a 50-page report 
citing evidence of collusion between 
the two U.S. aviation insurance pools 
United States Aviation Insurance 
Group, representing 62 insurance firms, 
and Associated Aviation Underwriters, 
representing 40 firms—and between the 
US ind foreign aviation in 
surance 


Phe 


Insurance 
groups 

inftitrust 
its case, including the 
O'Mahoney 
York gr 


11 
stil convened 


division has presented 
findings of the 
New 


ind 


subcommittee, to a 


ind jury, called in Januar 


ind passenger casualty 


insurance rates took a downward turn in 
the mid-1940s, following investigations 
ndustry bv the Civil 
Act Board and the Air Trans 
port Assn threat by ATA ¢ 


if own group 


of th msurance 
nauti 
ind a 


surance 


rpaniz 
RAlti“e 


Factors Boosting Rates 


1958, rates have turned up 
it least partially due to the en 
high capacity jet 

Insurance represen 
to the 
nuld 
| 


emphasized in testimony 


cc that one crash “‘ 


umount to a $10 million 


subcommitte 
CTV Ca 
ind probably greater 

ATA me $42.8 
million for hull and passenger insurance 
in 1959 mpared with $24.6 million 
The total for hull insurance 
Sl¢ million to $30 million 
For 
rance, the total went from 
, 2.8 million 
The O'Mahoney report. partially at 
te upturn to the elimina 


mber airline paid 


, 1958 
se from 
in the 
isualty in 


‘ 


ATK period passenger 


) million to $1 
tributes the 
tion of domestic competition and to an 
international jet 
ment in 1958 
One factor cited in the report was 
liquidation of Aero Associates, a third 
iviation insurance pool which had repre 
nted four imsurance firms Acro, 
which had engaged in price under-cut 
ting, was purchased by Zunch Insur 
ince Co. and member of 
the U.S. Avs Insurance Group 
USAIG) in According to the 
report, this “drastically reduced” com 
petition in the aviation insurance field 
As evidence that USAIG had worked 
to squeeze Aero out of the field, the 


msurance pricing igre 


became a 
lation 


1958 
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report cited the testimony of 


president, A. J. Smith 
“We anxiou 
quire capacity, W 


wert 
additional 


very 


are certainly going to need with 


As far as eli 


in operation 
a source of competition, w 


entire aviation insurance mar) 
wide welcome this situation 

We wer 
of oul 


because 


ibout it 
Acro 


business 


no bones 
get them 
out of the 
ilwavs been 
The subcommittee 
flicting testimony as to th 
stabilitv of Aero at the time 
nation According to the 
for Acro, the pool had per 
ably, although the profits 
large.” ‘T) 


out 


1 demoralizing 


report 


be considered vers 


man for Zur 


howed 
mmiimittce 
he wiquarter f the 
{ SAIG ind \ SOI 
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in lower Manhatta 
facilitated 
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id 
mpetith 
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unable to obtain; discouragi 
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of competing pools; consciou 
designed to dis« 


* additiona 


ing policies 
cmcregcnce 
ind 


American imsurance 


? 
raciutices 


senate 
but apparently firm, agreemen 


report also cited 
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US AIG ind I lovd’s ot I ondon 


mon pricing for msuranc 
ing 707 jet transport, whicl 
tended to set the worldwid 
pricing of all jet bi 
which became 


1958 involved 


future 
agreement 
February 


crease in rate 


SAIG 


Lloyd’s has remained outside the In- 
ternational Union of Aviation Insurers, 
the world trade association whose ob- 
jective is to maintain common rates, 
according to the subcommittee report. 
USAIG, a member of the union, sub 
sequently presented the terms of the 
U.S.-London agreement to the union, 
which, in turn presented it to its mem- 
bers 


Subcommittee Report 


lhe subcommittee report argues that 
the fact that the international agrec 
ment on uniform jet insurance pricing 
was not formalized in a contract was 
mly a technicality to avoid possibl 
prosecution of USAIG under U.S. anti 
trust laws. It cited a statement by Smith 
to the Union: “In view of such laws, w 
innot agree that we will follow th 
intent of the agreement. Whether we 
will, in fact, follow it, is nat 
ter. Certainly, I think there is litth 
likelihood of our cutting the London 
under ordinary circumstance 
nd we certainly look upon the agrec 
ment as one step that would improve 
inderwriting results in what has been 
wildcat market at London.’ 

In the fleld of air travel and air 
insurance, the subcommittee charg« 
paving ~ ex< 


inother 


rate 


I 


trip 


CSsiv¢ 


that passengers are 
premiums and the three compan t 


fering the insurance—Associated Avia 
tion Underwriters, Continental Insut 
Co., and Mutual of Omaha—at 
xperiencing “high” profits. The thre 
have been engaged in 


nee 


In panies 
truggle for 
ieneeniia 1 — , le i 
1rougnN 1oOWeCT Tates OF Wider Coverage 
buyers, but through the pavment 
normous rentals to airports.’ 


JetStars to Check 
Airways in 1962 

Lockheed C-140 (JetStar) jet utilit 
ircraft will become operational with 
Military Air Transport Command's ait 
wavs and air 
n 1962 

Five C-140s ordered by AACS (AW 
June 27, p. 50) will initially be de 
livered by Lockheed Aircraft’s Marietta, 
Ga AACS’ southeastern 
gion at Robins AFB, Macon, Ga 
light and ground crews will recciv« 
C-140 indoctrination at Lockheed an 
ill receive AACS technical instructior 
t Robins 

The C-140s will 
USAF bases in Europe, Alaska, 
\frica and the Pacific in 1963 
these initial one C-140 
signed to Europe and 
Pacific. Others will be based at Robin 


| 
market position not 


communications services 


Division to 


periodically VISIT 
XN yrtl 

Afte 
will b 


one to th 


visits, 
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PRODUCTION PROBLEM encountered by an airline when it sets up shop to overhau! thousands of types of prescribed -tinne rotabk 
components is shown in drawing at left As shown by top and bottom bell curves, the stream of malfunctioning or out-ot-time parts 
generated by field and hangar operations ebbs and surges en route to overhaul Yet in the shop, man hours required to service cach 
rotable vary widely (curve at right From these two variables, the carrier must produce a systemwide inventory to ensure against air 


cratt out of Commussion for parts Gra} h at right shows the relationship between an airline's dollar investment in rotable inventory 
resupply lead time for a given rotable (t), and the forecast station outage rate (f As lead time is decreased and probability of outage 
is imcreased, total investment decreases Thus each of the four representative curves maps an infinite number of inventory stock 
level policies for the carrier 


Computers Reduce Airline Spares Stocks 


By David H. Hoffman t id that { gran 
ters for th H nvent ! 


W ashington—U_$ h Un New Y 
th if t of t ® American Airlines 

irning itomat ffort t 1 Int tional B , Mach ® Pan American World Airways 

yare the i tori ' t ( 707 t t nt ts () ais 1D 


nvestments up to $75 for t Although th nput went th an IBM 
ir sed for | \n IBM 650 in M 


In } ising iumb ' rat A ita D } \ ' f le id war f tag 
ng t tu g its fea t | \ ican’s Latin A 1D 
' ing st ’ + nsty , ¢ , Ch born tion 
iround ¢ Wit ractical, th ten August, 19 
iteria ts threatening t t n yuter f @ Trans World Airlines 
than tl D nt f t it IBM nput nits K ( 
line revenue, th nputer t @ Capital Airlines now \I aul luring | 
ing IBM computer to schedu f birst tem-wid vent 
fim itt win I if f t ushed Dv th ymnput 
Jobs for Computers | athlon i ieee 4 Sons MWA schedul oer 
pe inca mput t \ I iting vith fin trol npon if vit] j n 
g the flow of paira t tem that ultimately w t act R NicBee LGP.-: mputer 
through airlin erhau | time and rhaul due dates f @ United Air Lines u battery of 
ing th emoval of pr tim table A Remington Rand Un wentional IBM Electron Account 
art na fleet-wi 1¢ Dasi ting i proce tion ind) flight ig Machine t mit t torag¢ 
igh usage items and monit if ) ta for Capital Te haul of rotabl itends to 
liabilitv in the fiel Report @ Delta Air Lines cont: rt tall a more advanced IBM npute 
th zed by mput t ‘ t i n tation stock ] | th magnet tape cxt iT ( idu 
Mf pl ybabilitv and from data 1 b tabl nponents with an IBM 6351 ver the past seven years, m 
teletvp m transponder i istalled in th ITTicT general oth ter have been gaining ntrol of 
tenance shops are keeping manag nt 1 Atlanta, Ga. Delta tem becam icduling and maintenance function 
abreast of the over-all part tuation perational in February, 1955 t Unit San Fran rhaul 
within their airlines @ Eastern Air Lines took delivery of 
An AvIATION WEEK su f th IBM 7070 computed July 11, will a I llustrate th agnitud f th 
even largest U.S. carrie | | ign its passenger revenue a unting nventor ind overhaul mtro prob 
that all are either programing h N 1. In January, 1961, the 7070 ms generated by parts, TWA stoch 
programe: tomated i t ted in Eastern’s Miami operation 100 different rotable removes 47 
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of them from its aircraft on a typical mined weight of four at | t. quired to provision properly after 
day. At the first of the vear, the air According to the carr major schedule change. Equaling 1 
line had $49,323,200 tied up in rota schedule, fleet planes using Part 12 man-vears of work under old cler 
bles, cach of which cost an average 5,200 landings in total. | ystems, this chore can be ac omplish 
$2,000. Daily pipeline value alone wa movals of Part X during th by a high-speed computer in about 3 
in ex of SI million 52. Thus Part X’s over-al it a cost Irie! 

When furnished a daily tabulation was one per 100 landing $10,000 
f starter inverters hydraulic pump landing Unis if ror example 
’ 


: ; 
gener I et positioned along their illocation probicm for 


Forecast Rate 5000 rotables (350.000 
his 
letermined by an algebraic equation Part X's forecast usage rat urrently, the ym puter 
In allocating parts to a given station 1S information on part failure 
naintenance ipabilityv, the car e For the 1049G: (4 msistency and furnish 
letermi the number of 0.40 1 600 lin per minute 


hedul t lace there @e For the 1049H: 5 With huge ums 


TrunaKiine iT newing 


ute structures, major arilines can bu 


| ] 


ind stock rotables in precise quantity Using these fixed figu ombinations) in t t 


than 11 hu predi m scheduling to boost 
erhaul mve! t wild t CT wet non Rapid 


yart with th i 1 | ng o1 I t ng frequen 


ts and 
supplies 
maintenan 
itical importance within tl 

What protection level 

component vill afford 
ntenan ipabil ity wou c t 1 or mpany t 
tching 
mponcnt 
yeoction 
Inventory Process Sliendl Bic io ain eal oe 
Her mm over-sunphhed cxamy \ huffling of invent 4 : 
of the proces : sae whether the chean Cost Considerations 
The Lockheed 1049G and 1049 frequet vp f equipment Related mathematicalh ’ 

Super Constellation operated by ‘ I he provici I cI not litv o utage IS weighed igainst th 
line use Part X. Under a new fall moving the parts—for the ca ost ving an item available divided 
schedule drafted by the carner, 1049G ts own schedules—as it i t y v the c having it plus the cost 
will make 10 landings per week on the vhere and in what quantity t t ving it. To illustrate, on 
average at New York International Ai hould be moved generator with a known failure rat 
port, while 104911s will make five. Both I'WA reports that 86 mill might be stocked at Station A where a 


} : . 
aircraft type have an empiri illy le ter natical ! ) my pre scribed number of landings will take 


TRAIN hauls rotables through storeroom of TWA’s overhaul base in Kansas City, Mo. (left). On second dolly is a supercharger, one 
of 8,000 types of rotables overhauled at prescribed time intervals by the airline. Eastern on July 11 became the first carrier operator 
of a high-speed IBM 7070 computer (right). Computer will be used initially for passenger revenue accounting in Miami. 
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place. If an airline computes proba 
bility of outage as once every five vears 
then one generator would be stocked 
With a probability scale ranging 
from zero to one, this outage rate 
would be 0.2. If the cost of the gen 
erator were $100 and the t of not 


having the generator were $200, the 





cost side of the equation would b« 
333.—creater than the probability 
value. This larger \ varn 
the carrier that at me ge it 

must be stocked at 1 At id 


economic penalty 

I'o the airline, the $200 cost of not 
having the spare generator available is 
composed of a mixture of many factors, 
including the dollar loss when a plan 
aborts and its passengers must be trans 


+ ; 


ferred to a rival carrier’s flight, the re 


sulting strain on good will and return 








: : 
business and the cost of furnishing p 
sengers with § surfa transportation 
snouid the el tit 

C nput sO p } 
scheduling an airiine ) luction t 
rotables. Here the problem is to tran 
form the ebbing and surg t f 
faulty components coming fr 
fion cent the f nt 

pplv flow 

‘Alth ' . ' 


ns og cilia is 


Thrust Reversers on P 


] + } ° ] 
by week, output must be constant and 
by 


demand set 


orrespond with the 
Consequently, work crews 
overhaul shops must be 

item to item or pr 


omputer 
within the 
shifted from 


planned stock levels cannot be main 
tained. Further complicating efficient 
use of plant and labor force 1s the fact 


h rotable requires its own num- 


n-hours in overhaul 


Computer Functions 


> 


By digesting these variables on 
by keeping constant track of 


lails 


1aauy 
basis and 
ystem-wide inventories, the ymputer 
ictually 


should work on 


foremen what thes 


next. The 


informs 
computer 
also can 

e Wam of each rotable approaching it 
time for 


lir 
1@ Alriinic 


overhaul as far in advance 


tl wants to be warne 


¢ Monitor the pre-time failure rate of 

ich < mponent, thus focusing eng 
neers’ attention on the need ¢ lesign 
changes in certain parts. Because of th 


time lag built into clerical control 
4 t 


tems, rotable types that starte 


function often were not detected f 

month 

eP ; t th > st: r cheat y a} 
inpom 1¢ Station or ition 

tock | have dr ypped to the ing 








&W | Tu bolas for 





Boeing 707-120B 





@ Forecast parts requirements for a 
carricr which, when combined with 
other carrier forecasts, could lead to 


joint purchasing in certain areas 
At TWA, similar information on ex 
those items that are dis 
carded rather than repaired) is drawn 
from I'WA expendables, 
three 
ings, cach of which corresponds to th 
llar cost of the 
Class A includes 6 of the total 
expendable types used by the carrier 
but accounts for 85°‘ 
urline. Class B in 
ind 12 rf 


takes in 74 


pendable: 


1 computer 
however, are classified under head- 


items consumed 


of total expend 
able cost to the 
of the items 


Class (¢ 


cludes 20 
the cost, while 


of the items and only 3 of the cost 
Greatest degrce of control »bvioush 


ipplied to Class A 
Besides telling TWA how many and 


g 
, 

what type expendabk hould be 

bought, the computer issuc taggcred 

ilerts on undesirable stock levels. When 

the uputer prints out a warning 


TWA 


ippt pri i 


level” alert of stock depleti n 


ficials send it to the 


endor 

An emergency signal result na 
hone | or personal onfteren be 
tween l 


I'WA inventor mntrol officer 
the | 


} 





Forward and aft thrust reversers are in operating position (cowling sections slide aft) in this view of the Pratt & Whitney JT3D-1 


turbofan engine installed on an American Airlines Boeing 707 
soon to be installed on a Boeing 720B medium range transport. 
ing vanes, seen on the forward portion of the engine 
cowling slides aft as internal clamshell doors close to divert the exhaust through the exposed cascade vanes 
does not need a sound suppressor since outside envelope of cold (fan) air helps to mix hot exhaust with ambient air, reducing ncise 


44 


120B. 


Vanes are linked mechanically 





with the sliding cowling section Tail 


Aircraft now has completed 80 hr. of flight testing; the engine is 


In reversal, turbofan air (cold) is deflected forward by multiple revers 


pipe 
Company said the turbofan 
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LUFTHANSA BOEING 707-420 ject transport is serviced for takeoff at Frankfurt/Main airport, the airline’s jet transport base. Lufthansa 
introduced its first jet services on the North Atlantic route Mar. 17 following delivery of the first of five Boeing 707-420s on order. Two 
more of the same type went into service on the same route in April and May respectively. By the end of June this year, the West German 


airline carried out 260 transatlantic flights and logged a total of 2,551 hr. flying time » 


th the Boeings. 


Boeing 707s Boost Lufthansa Revenues 


By Edith Walford 


Cologne, Germany—Lufthansa West 
German Airlines reports a marked in 
crease in operations so far this year duc 
largely to the recent introduction of its 
first Bocing 707-420 jet services to 
North America. The company is hop 
ful of a steadv growth of its share in 
this market to help substantially in 
reaching a break-even point financial), 

Last vear, despite over-all improve 
ment in its share of air traffic, the airline 
suffered a loss of about $10 million, the 
biggest deficit since its postwar re-estab 
lishment (AW Mar. 28, 1959, p. 4 
Even if the present favorable trend can 
be continued, it will take several vear 
to recover the loss and become full 
self-supporting. Aside from a fixed sum 
written off annually for previous com 
mitment Lufthansa now has to set 
wide an additional $24-million even 
vear for the next few vears for the pur 
chase f five Boemg 707-420 jet trans 


ports on ord t 


Maw Offset Loss 


Lufthansa also has hope of recove 
some of its loss when the new 
‘recent with Scandinavian 

tem (SAS) is reached. Th 
igreement between the 
two countries expired Mar. 31. New 


negotiations at the government level 


first postwar 


mphasizing the frequency with which 
Lufthansa mav in the future land in 
Scandinavia began last December, were 
discontinued during the summer session 
and are now scheduled to be resumed 
carly this fall 

With delivery of its first Boeing 707 
} ict airliner in March, Lufthansa 
inaugurated transatlantic nonstop jet 
flights to New York Mar. 17. The 
second and third Boeing ject transports 
on order were put into service on the 
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same route in April and M 
tivels Up to the end of 
hansa carried out a total of 


itlantic flights and logged 
fiving time with the three B 
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April, th 


Os alone In 


month of operation with tv 


of 


this type, the airline's a 


utilization rate was 9.91 hr 


the end of June had been in 


10 


25 hr. daih 


In May 


Lufthansa ext 


North Atlantic jet service 


to San Fran 


isco and the P 


i traffic increase of 3 


VC 


alone during the first six m 
ar, the West German 


ranks seventh among a total of 16 com- 
peting North Atlantic jet service op 
crators 

In June, Lufthansa carried 104 pas- 
engers on every jet flight to North 
America, thereby increasing the averag« 
number of revenue passengers flown per 
urcraft by about 26%. On the San 
Francisco round-trip network extension 
introduced in Mav, the load factor wa 
tepped up by approximately 60% and 
Lufthansa has stated that results with 
flights to Chicago are showing even 
better results 

Total trafic on Lufthansa’s South 
\tlantic route network increased 61 
the load factor from 44.7 in 1959 








Lufthansa Traffic, 1959 vs. 1960 First-Halfs 


North Atlantic Route 
million ton miles 
voilable 
possenger ton m™m 
freight nmi 
moi ton my 
Tota revenve ton mi 
lood foctor 
Freight (ton available 
Revenue fre ght ton mm 
lLooed fector 
South Atlantic Route 
million ten miles 
Capacity ovailable 
Revenve: passenger (ton, mi 
freight ton mi 
moil ton mi 
Total revenve (ton mi 
lood factor 
Evropean Network inc 


West Germony 
million ton miles 
Capeocity oveilable 
Revenue: passenger (ton mi 
freight ton mi 
mail ton mi 
Total revenve (ton mi 
lood factor 
Freight ton ‘mi available 
Revenue freight (ton mi 


load factor 


jon. 1 — June 30 
1959 1 Increase 


259 31.3 21° 
11.3 16 42 
1.78 1.85 4° 
1.23 1.64 33° 
14.3 19.5 36° 
55.2% 62.4% 

3.63 74 

1.16 3.01 

32.1 40.8 

jan. | — June 30 

1959 1960 

7.05 6.5 

2.19 3.84 

0.61 0.82 

0.4) 0.4 

3.21 5.14 


Increase 
59° 
79° 
50° 


78° 











ALLWE CAN 
OFFER THE 
AIR CARGO 
INDUSTRY IS A 
PRACTICAL WAY J 
TO MAKE MONEY s 


CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 


ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
but, under a conditions 


factors, representative set of 


our analysis indicates that a fleet of 25 piston powered 
being converted into cargo 


fleet of 8 Forty 


iircraft currently carriers, 


be replaced and retired by a 


The 


( ould 
and statements 
that 


If they are reduced, as seems 


Fours above assumptions are 


based on the unlikely premise cargo rates will 


remain at present levels 
Forty Four even 


inevitable, the situation will favor the 


more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity is the world’s 
most economical cargo aircraft. Delivery schedules can 


be arranged to introduce the Forty Four into airline 


service fourteen months from contract agreement. 


CAN ADAIR umiteo, monTREAL, CANADIAN suBsiDIARY oF YNAMICS 


46 








Halifax Opens International Airport 


a 


eas ee 


Partially framed by tail section of a Trans-Canada Air Lines Douglas DCS ject transport is the 1,260 ft. long terminal building at the 
new $18 million Halifax International Airport, formally opened carlier this month 


another 7,700 ft. long, and is located about 25 mi. northwest of the Nova Scotia 


to 77.9% during the first six months 
this vear 

Improvements in the frequencies of 
Lufthansa’s European short- and 
medium-range flights as well as the in 
troduction of more direct flights within 
West Germany during recent months 
have also contnbuted appreciably to 
the present favorable trend 


Cargo Capacity 

With delivery this summer of two of 
the carrier's four Lockheed Super Con 
stellation 1649A aircraft converted into 
cargo-only carriers (AW Aug. 1, p. 49), 
Lufthansa has boosted its freight-carry- 
ing capacity on the North Atlantic route 
by about double its former strength 
The two supercargo liners were put into 
service at the beginning of August on a 
nonstop Frankfurt/Main-New York 
run five times weckly both ways 

The airline also reports good results 
in its charter services, which are becom 
ing increasingly popular. During the 
first half of this year compared with the 
same period in 1959, demand rose by 
214% 

\ comparison of Lufthansa’s over-all 
results for the first half of last and this 
year shows that capacity has increased 
from 61 million to 85.6 million ton 
miles or by 40% and demand from 29.4 
million to 47.2 million ton-miles or by 
60%. The load factor during the same 
period rose from 48% in 1959 to 55% 
as of June 30 this year 
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France May Produce 
Rolls-Royce Tynes 


Paris—Rolls-Rovc« Frat 


pano-Suiza irrived at 


ind 
have 
ment covering joint producti 
I'yne turboprop 

The 


somnc 


agreement has been 
for time. It is expect 
Hispano-Suiza’s initial role wil 
be assemblage work on the Tyn 
clements supplied by Rolls-Ro 
assuming expected demand mat 
the French engine builder wil 
a secondary production source 
I'vne 

Agreement between the Brit 
French companies 
the powerplant requirement 
operative European program 
the Franco-German 
C-160 transport project. Th 
the Breguet 1150 Atlantic 
craft being developed to meet 
requirement 

Both twin-engine aircraft ar 
the Tyne. No firm pr 
orders have yet been placed f 
aircraft the 
being built 

It is expected however, that 
programs will involve between 
aircraft 

The Rolls-Royce 
Hispano-Suiza renews past lic 
ments between the two compan 


is aimed at 


jomet 

AS\\ 
NA 

fo usc 


since prototype 


licens¢ 


\irport has two runways, one 8,800 ft. long and 
pital city. 


Krench firm earlier built considerable 
numbers of the Rolls-Royce Nene and 
Tay turbojets under license. French 
companies’ main engine work at present 
is concentrated on overhaul contracts, 
is well as production of SEPR rocket 
booster engines for the Mirage III 
Hispano-Suiza also is engaged in pro 
ducing landing gear units for the Cara 
velle and other aircraft. 





Communist Red Carpet 


Moscow—In Russia’s classless society, 
air travelers who take jet transports from 
Simferopol in the Crimea are now as- 
sured of being just a bit classier than 
their comrades who leave in_piston- 
powered aircraft. 

Simferopol has opened a special red 
carpet section in the air terminal for jet 
passengers, who also go through a sepa- 
rate gate to their aircraft. On arriving at 
the Simferopol Airport from Yalta or 
some other nearby resort by helicopter, 
jet travelers can get their tickets, check 
their baggage and be seated in their air 
craft “in a matter of three to five min- 
utes,” according to the magazine Grazh- 
danskaya Aviatsiya—all, _ presumably, 
without rubbing shoulders with the pro- 
letariat. 

The Crimea is a favorite vacation re- 
treat for high Soviet officials, and it has 
frequent nonstop jet service to Moscow. 
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Self-sustained 
at work in 
the Congo 











ie si a = 
U.S. Air Force 
Lockheed C-130 
Hercules 


[he recent crisis in the Congo has once again proved that the self 
| 


| importance in transporting cargo and 


sustained aircraft is of vit 


passengers to and from landing fields where o ground support 


equipment exists 

The USAF Lockheed C-130 Hercules is designed to land and take 
off from extremely short runways carrying heavy loads of cargo or 
passengers. Equipped with an AiResearch gas turbine and starting 
system, the C-130 is entirely self-sufficient and can operate from the 
heat of the Congo to the cold of the Antarctic without the need of 
ground support equipment 


Please direct nquiries t Pp 
THE CORPOR ATI 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


Systems and Components for: AIRCRAFT. MISSILE. SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 








Airline Income & Expenses — July, 1960 


(IN DOLLARS) 





Net 
Passenger Total Total Income 
| Revenue U. S. Mail Express Freight Charter Operating Operating Before 
Revenue Expenses Toxes 


DOMESTIC TRUNK 
American 34,604,255 564,875 372,602 | 1,780,108 37,827,876 34,772,268 3,055,608 


Braniff 6,051,020 159,138 70,143 175,174 , 309 6,601, 264 6,059,725 418,641 
Capital 8,266,415 174,478 137,938 139, 468 ,897 8,885,918 9,241,301 ~ 365, 383° 
Continental 5,543,000 82,000 23,000 102,000 ,000 5,878,000 4,931,000 680,000 
Delta 9,118,000 165,000 109,000 295 ,000 ,000* 9,907,000 9,705,000 28,000 
Eastern 20 ,352 ,067 393,726 886,079" 720 21,828,667 22,907,735 1,130,968 
National 4,553,621 91,765 24,457 161,496 120,858 5,120,732 5,718,914 —~ 244,681 
Northeast 3,193,478 42,962 17,149 78,734 3,384,245 3,772,635 ~ 388 , 390 
Northwest 6,721,966 188,316 546,861? , 579 7,499,367 6,534,344 $59,322 
Trans World 24,233,942 474,248 , 271,001? ,503 | 26,243,177 24,438,845 1,379,361 
United 29,751,065 923,384 , 963 ,680* ,958 | 33,036,287 29,820,644 3,485,798 
Western 5, 686,769 105,956 181,572? , 193 6,053, 60! 5,397,356 590, 385 


INTERNATIONAL 
American 554,001 8,824 200 , 635,128 562,634 72,494 
Braniff ,005,864 23,683 . 1,151,804 1,028, 568 103,285 
Ceribbeen Atlantic 326,152 2,415 15,457* F 350,780 281,081 70,489 
Dette 293,000 4,000 , Of 318,000 442,000 ~ 132,000 
Eastern , 364,208 38,799 125,170? 3,531,489 2,845,362 629,983 
Mackey 169,139 690 P 8,122 182,078 169,192 12, 886 
National 182,133 1,220 648 71 195,734 164,975 30,759 
Northwest , 464,759 520,303 362,720* 26,805 3,458,383 3,237,010 152,181 
Pan American Combined 33,471,000 ,772,000 i 91,000 40,494,000 34,904,000 4,789,000 
Alaska 556,000 15,000 > 631,000 716,000 84,000 
Atlantic 17,121,000 654,000 , 000 ,000 20,239,000 16,143,000 4,145,000 
Letin Americe 7,712,000 218,000 , 000 ,000 4,654,000 10,106,000 439,000 
Pacific 8,082,000 685,000 ,00 ,000 9,970,000 7,942,000 2,048,000 
Panagra 1,309,000 $4,000 ,00 7,000 1,759,000 1,802,000 326,000 
Resort ,0527 8,052 36,226 27,299 
Trans Coribbean 710,522 54,426* 29,992 817,970 636,712 213,405 
Trans World , 856,870 566,129 641,089" 89,510 12,718,401 8,705,391 3,941,370 
United 923 , 988 67 ,927 53, 590° 21,743 3,078,528 1,988,151 1,044,336 
Western 347,952 5,461 10,789" 365,171 359, 864 661 


LOCAL SERVICE 
Allegheny 925,197 10,700 , 203 ‘ 1,274,611 , 373,706 99,095 
Bonenre 367,418 3,105 , 593 ,768 7 616,626 661,015 41,481 
Central | 214,348 7,082 ,371 , ! 468, 431 480, 187 11,756 
Frontier 604,320 13,448 , 285 , 1,215,826 1,133,518 67,508 
Lake Centre! 

Mohawk 847,390 11,602 ,707 , 32, 1,098, 008 1, 162, 886 64,878 
North Central , 198,372 29, 400 ,000 ,271 9,308° 1,825,944 1,799,842 8,965 
Orerk | 674,042 15,623 ,414 : 3 1,053,390 1,066,798 ~ 13,498 
Pacific $92,977 18,046 ,313 , , 958,904 967 ,697 46, 886 
Piedmont’ 634,636 9,784 , 998 y 25, * 1,024,461 1,034, 330 35,350 
Southern | 110,278 2,631 ,292 , 193,645 382,756 189,111 
Trens-Texes | 451,652 12,642 , 286 ' , 748,151 719,994 29,471 
West Coast 569, 808 9,752 , 146 | ; 2 922,894 948, 889 ~ 25,994 


HAWAIIAN LINES 
Alohe 
Haweaiien 1,023,140 976,518 23,253 

CARGO LINES 
AAXICO 
Aerovies Sud Americana 
Flying Tiger 
Riddle 
Seaboard & Western 
Slick 


115,344 151,845 ~ 36,501 
319,098 297 ,428 17,175 
2,098,151 2,268,790 — 245,320 
623,577 783,540 159, 964 


945,176 830, 898 114,278 


HELICOPTER LINES 
Chicago Helicopter 171,425 135,698 308, 164 288,796 18,236 
Los Angeles Airways 26,360 12,779 ‘ 261,261 143,441 | 128,311 
New York Airways 100,179 5,768 ‘ 3,623 318,505 290,931 | 22,640 


ALASKA LINES 

Alaska Airlines 256,519 53,029 , ‘ 23 733,559 683, 885 38,143 
Alaska Coastal 129,352 8,583 yt é, 389,071 200, 599 88, 422 
Cordove 21,585 7,787 , 40, 112, 397 108,052 2,488 
Ellis 89,155 5,283 , 100? 136,354 123,071 13,283 
Northern Consolidated 126,876 38,306 " 25 ; 292, 841 265,618 27,223 
Pacific Northern 864,127 67,922 : é 2, 1,194,902 1,023, 180 164, 836 
Reeve Aleutian ' 

Western Alaska’ 

Wien Alaska 201,542 62,781 , 895 } 546,718 470,070 42,648 


Avalon Air Transport' 


Not available. ’ Property figure. * Non-scheduled transportation or other transportation. ' Net operating profit or loss. > Com- 
mon carriage. “Express & excess baggage. ’ Non transport revenues no operations in July. * Freight & excess baggage. ’ Air- 
line Division figures. Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 














YOUR DATA SYSTEM-HYBRID OR HONEYWELL? 





The answer can be important to you. True, you 
can combine several makes of instruments into a 
system and get adequate results. But you usually 
pay a penalty for hybrid systems. There’s the burden 
of responsibility for engineering and maintaining the 
system. There’s the question of whether it will do 
what you want it to. There’s the problem of modify- 
ing various makes of components to work together. 
And there's the inconvenience of buying instruments 
and spare parts from several suppliers instead of one. 


Single-Source Responsibility. You avoid al! of this 
with an all-Honeywell data processing or automatic 
control system. All components, from primary meas- 
uring elements to final controls, are supplied by 
Honeywell. From our systems engineers you get the 
advantage of experience gathered over 75 years of 
measurement and control work in scientific, military 
and industrial operations. And Honeywell takes full 


responsibility for the system, from initial planning 
through installation and startup, and even includ- 


ing maintenance. 











Conserve your Working Capital. You can conserve 

ital by leasing a Honeywell system from 

ears, paying for it as you use it. Because 

you leas today’s prices, you're protected against 

possib| ture price increases. Because you deal 

Honeywell, you needn’t worry about long 
with third parties. 


worki! 


one to! 


only Wi 


negotia 


MINNEA IS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. In Canada, Honey- 
well Co ls, Ltd., Toronto 17, Ontario. 


th 
Pi ERING THE FUTURE 


Honeywell 


Fit in Couttol 


SInCE 1666 























AIRLINE OBSERVER 


> Rift between the Air Line Pilots Assn. and the Air Line Stewards and 
Stewardesses Assn. has spawned a new stewardess union, the International 
Guild of Flight Attendants. IGFA says in its organizational pamphlets that, 
while it has been encouraged by several large international unions, it is 
independent and not affiliated with any of them. The new union said it got 
organizational advice from Transport Workers Union, United Auto Workers, 


International Assn. of Machinists and International Brotherhood of 
Teamsters. 

> Federal Aviation Agency's regulatory powers may get a thorough over 
hauling next vear if Sen. John Kennedy (D.-Mass.) is elected President 
Air Line Pilots Assn. and other groups which have objected to Administra 
tor Elwood R. Quesada’s authority received tentative support from Kenned) 
last week for a move to limit this power. In a letter to ALPA, Sen. Kenneds 
indicated he would support the reintroduction of legislation by Sen. Clair 
Engle (D.-Calif.) granting > Aeronautics Board the authority to 
FAA regulations which the Board considers not in the publi 


review an 


interest 


> Lucius C. Burton, acting director of National Capital Airports for the 
Federal Aviation Agency, will be replaced by Ward Hobbs, former Capital 
Airlines vice president who also has 25 years experience with American 
Airlines. Hobb’s appointment is awaiting the return of FAA Administrator 
Elwood Quesada from a tour of the Soviet Union. Burton has been named 
director of aviation for Ft. Worth, Tex. 


> Air Line Pilots Assn. negotiatior } local service airlin 
1 tougher management attitude a result of the stand taken by 
; 


1 has succeeded in rest rcentage of servic 


t strike \ bility of unemploved 


Airwavs, whicl 


1 nearly four-month-long pil rik 
maintain operations, plus ALPA’s inabilith 
wee : . 


strike bv pilots on other airline 


threatened 


Likely trouble areas in future pil 
mecentrated in the predominantly a1 nion South 

> Domestic trunkline traffic totaling 19.8 billion revenue passenger miles 
in the past eight months produced a 6.2% gain over the same period last 
year, despite a 4.5 point drop in load factor during August. Carriers reached 
a 61.91 load factor this August, compared with 66.4% for the same month 
in 1959. Coach service accounted for 54.5% of the August revenue passen- 
ger miles, compared with 48.1°% in August, 1959. 


> Export-Import Bank ha ( ii $20 million to Air India 
and South African Airways for » purchase of Boeing 707 turbojet trans- 
ports. SAA is buving three 7| » million on an 
Eximbank loan of $16 millior ir ia is buving tt t on an 
loan of $4.1 million 

> Air France has sold six of its Lockheed L749A Constellations to the 
French air force for use as aeronautical research and search aircraft. The 


aircraft have been modified for the government by the airline. 


Eximbank 


© Northeast Airlines’ Boeing laily round trip between Miami and 
New York generated more that illion in gr revenues to partiall; 
offset the carrier's DC-6B r the same route during the first half of 
1960. The single turbojet aircraft earned about $1 million more in th 
period than Northeast’s 11 DC-3s, even though the piston-engine aircraft 
logged 16 times as many scheduled hours 

> Trans World Airlines estimates that it will be overhauling Pratt & Whit- 
ney JT3 engines at the rate of one a day within the next two months at its 
Kansas City maintenance base. Overhaul work on the Boeing 707 power- 
plants was formerly done at Southington, Conn., under a contract with 


P&W. 
» Eastern Air Lines is continuing to shift sales emphasis from flight fre 


quenci fo improve 1 cu MCT SCTVICE Latest programs concentrate upon 
blic hedule reliability and improving in-flight 


earning public rec 
food servi 








SHORTLINES 





> Braniff Airways and Gibson Refriget 
itor Division, Hupp Corp., have signed 
1 contract under which Braniff will fly 
7,000 to 9.000 Gibson ippliance dealers 
to the company’s 1961 convention at 
Panama City. Braniff will use its Boeing 
707-227 turbojet airliners to make more 
than 50 flights from 21 U.S. cities. Pan 
American World Airwavs flew this vear’s 
convention delegates to Hawaii (AW 


Sept. 12, p. 51) 


> Continental Air Lines has been or- 
dered by the Civil Acronautics Board 
to continue serving Los Angeles on 
flights originating at Chicago and con- 
tinuing to Kansas Citv and Denver 
Continental had petitioned the Board 
for permission to terminate one daily 
flight on this route at Den r Colo 
rado Springs, claiming termination of 
the flight at Los Angeles is uneconom 

il with Vickers Viscount and Douglas 
DC-7B aircraft due to competing non 

pp turbojet service from Denver to 


Angcles 


> Civil Acronautics Board has dismissed 
ymplaint by United Air Lines against 
15 day first class excursion fares offered 
between Hawau and Portland ‘Seattk 
by Northwest Airlines. United charged 
mn the Honolulu-Seattle /Port 
cement were uneconomical and 
no need for reduced fare plans 
» the “excellent public response” 
ict flights on the route 
> Northwest Airlines and The Gold 
Bond Stamp Co. have signed an agree- 
ment whereby travelers can flv on 
Northwest's routes to Florida, Alaska, 
Hawaii and the Orient by presenting 
Gold Bond trading stamps to Northwest 
for air transportation and tour 


>» Pan American World Airways will 
open a new sales office in the Bristol 
Orbis Hotel in Warsaw, Poland. Pur 
pose of the office will be to provide 


nformation on Pan American, assist 
! 


passengers whose fare rave been pr 
paid in the U.S. and work closely with 
LOT, the Polish state airline, which 

nnects with cities 


by Pan American 


in Europe erved 


> Trans Caribbean Airways reports that 
in the first eight months of 1960 it has 
carried more passengers than it did in 
the entire year of 1959. The company 
predicts it will fly 
more than 200 million passenger mile 
by the end of 1960. Winter schedulk 
ll for 16 weekly round trips into the 
Caribbean area 


25,000 passengers 
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Plane, Train or Limousine? 


(none of these, this is a helicopter!) 


Looks like a conference room, doesn’t it? Well, it is in a est additio1 family of helicopters you so often see in 
way. The cabin of this new turbine-powered Sikorsky S-62 the news tr ting government dignitaries both here and 
was designed by Raymond Loewy to make every trip con- abroad. A for them, a Sikorsky helicopter will cut 
ducive to meetings, study, work and even rest your execut eling time considerably. 

The turbine engine not only contributes to this atmosphere _So today, te to Sikorsky Aircraft on your letterhead 
with its smooth, quiet operation but also has an unequalled and a repré tive will call to show how your company can 
record of reliability to recommend it. And because the me- gain in bu n time, in executive power and in prestige 
chanical components of the S-62 have been proven in over — with a new Sikorsky S-62 executive helicopter. 


1,000,000 hours of flight, periods between overhauls are four ee A New World of Mobility by 


pee satin longer than would normally be expected of new IKORSKY AIRCRAFT 


Stratford, Connecticut 


This nine-passenger, boat-hulled Sikorsky S-62 is the new- A Division of United Aircraft Corporation 
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MOCKUP of ring-wing aircraft was built at Piasecki to demonstrate general appearance of a typical test vehicle. Reaction-control nozzle 


is installed in extended fuselage tail cone. 
Pi ki 
- - 
1aseckKl 


By David A. Anderton 


Philadelphia 


— 


* 


WIND-TUNNEL MODEL configuration shows appearance of ring-wing installation in a 
conventional single-place aircraft, either for test or development fiving Skid landing 
gear is mounted at bottom of ring-wing Main flaps and aileron flaps are deflected i 
photo below of Piasecki’s ring-wing model. Ailerons act triply as flaps for landing condi 
tion, or as flow diverters in addition to providing lateral control. Cascade vanes are not 


installed here. 





AERONAUTICAL ENGINEERING 


HIGH-SPEED FIGHTER proposal utilizing ring-wing principle is one application suggested by Piasecki. Indications are that plane could 
reach speeds in excess of Mach 1 without flow problems in the ring-wing 


Tests ae bined VTOL Design Concept 


were financed bv the }. S. Navv’'s solete, but to do things th ’ ducted fuselage idea, exemplified 
Bureau of Acronautics in a contract ’ lo \s an examp v Lippisch’s Nerodyne The ring-wing 
ywarded to the company in July, 195 high-spec VTIOL fighter a ffers from all of these—otherwise it 
Since then, the basic idea has been i ight tactical support never would have been awarded a 
evolved and refined to develop an ait atent which recognizes originality and 
raft that fits somewhere between the Cvi v the ring-wing w iniqueness ind, again according to 
speed ranges of the helicopter and the pared with other Piasecki, doesn’t trv to do what ther 
f doing 
ki savs that the ring-wing | lesig | [ i t Acrodvnamicallv the ring-wing started 


d to pee the helicopter ucl rench Snecnr fe as a simple propeller with a periph 


SMOKE-FLOW STUDIES were part of static ground runs made with single ring-wing unit on test stand at Piasecki plant. Technician 
holds smoke generator (lower right in left photo) in various locations around inlet to get visual and qualitative check of flow conditions 
at zero forward speed. Ring-wing test stand at Piasecki plant (right) shows installation in steel frame suspended at each corner by strain- 
gage units. Powerplant at right is connected through long extension shaft to propel! haft of ring-wing. Entire power stand can be 
swung around pivot at its base (lower right) to whirl rotors on an adjacent testbed frame 
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COLUMBIUM / 


Mere conventional knowledge about 
Nip metals does not account for the 

successful welding, 

spinning that this structure has 
undergone. The Budd Company has solved many 


of the critical problems of fabricating a reliable 
as well as from other 


machining and 


structure from columbium 


promising new metals such as zirconium, hafni- 
um, beryllium, tantalum and molybdenum. 

A pioneer for years in forming and welding, 
we are prepared to fabricate these materials 
today. Let us know if you want more informa- 


tion. Product Development Department, The 
3udd Company, Philadelphia 32, Pa. 
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eral shroud to increase its efficiency chord far enough to make 
Use of the shroud climinates the slip- lift as well. This way the shr 
stream contraction behind the plane of — serve both as a lifting surface 
a free propeller and increases the static means of increasing the thrust 
thrust available propeller. Chord dimension 
he catch is that as speed increases, chosen to suit the amount 
the drag of the shroud increases also needed 
and the device loses efficiency corre Next step in the evolution w 
spondingly the turning vanes in cascade b 
shroud. But this produce 
One Approach vantages: the distances betwee 
One way to adapt a simple propeller dvnamic center of the wing 
shroud combination for VTOL use is to thrust vector is increased 
rig a series of cascade flaps behind it duces a destabilizing pitching 
to turn the flow through the greater and the lower portion 
rt of 90 deg. and produce a large is turned to 


vertical component due to deflected that the vane h e to hift 
But hi | ift | , iY ner ‘ CAN YOU USE THIS 


thrust ipproach, which look maki 


simple and logical, is not optimum moment and aggravating t¢! 
lurning ind drag are higher than ind balance problem 
desired Phere me fundamen & 


casoned that if the wing _ the drag situation is improv 
ng @ Rotary-positive displacement 


going to produce drag an ingle unit produc 


t might be desirable to extend the if cither a shroud or a win t @ High efficiency 
@ Surge-free 
@ Compact 


The Heli-Rotor compressor com- 
bines in a compact unit the non- 
surge characteristics of a positive 
displacement compressor with 
the high delivery rate of high 
speed aerodynamic machines. A 
highly efficient machine with a 
built-in pressure ratio, the Heli- 
Rotor has a recommended over- 
haul time of up to 10,000 hours. 
Sizes from 10 to over 5000 scfm 
are practical. The effectiveness of 
the Heli-Rotor has been amply 
demonstrated in compressing air, 
nitrogen, hydrogen and refriger- 
ants in aeronautical and indus- 
trial applications. 


The rugged Heli-Rotor compres- 
sor is so versatile, so efficient, that 
it may offer the characteristics 
you need in your own operations. 


If you'd like more data, write for free brochure. 


© 
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880-M Wing Slats Tested in Dynamics Laboratory | SWRATOS 


; ; © CUVISION OF FAURCHILD CHOINC & AURPLANE CORPORATION 
Whiffletrees attached to extended leading edge slats on Convair 880-M are connected t 
a hydraulic ram to simulate flight forces in company’s dynamics test laboratory, San Dieg Main Plant: Bay Shore, L. I., N. Y. 
Each wing-half has two slats between the engine pods and two outboard of each outboa Western Branch: 1800 Rosecrans Avenue 
Manhattan Beach, Calif. 


pod; they lower stall speed for shorter landings than the 880 
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There’s only one reason 


to specify D 
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It's dynamic accuracy that counts. In truth, several 
firms make precision acceleration switches. But accu- 
racy, like reliability, is a term with shades of definition. 
Some switches are accurate in the lab or on the test 
bench. That is, they provide static accuracy. Donner 
acceleration switches give you accuracy where it counts, 
on the operational missile. They are dynamically accu- 
rate. 


Look at the graph above. Under static conditions, switch 
“A” with a better switching response, might be desir- 
able. But suppose the missile were experiencing a 10 g 
vibration of a high frequency nature and proper thrust 
cutoff depended on detecting a 2 g switch point. Switch 
“B” would eliminate the problems of early switching, 
but introduce intolerable phase shift which in turn 
would make the switch “see” the event after it actually 
occurred. In other words, under the dynamic conditions 
of missile and aircraft flight, it is absolutely necessary 
to know when an event occurred rather than precisely 
where it occurred. Frequency response becomes a more 
important consideration than switch accuracy. 


Heavily damped, with a high natural frequency, Donner 
acceleration switches have low phase shift providing the 
transient response necessary to follow rocket engine 





} 4 
SWITCH A 
TOO €ARLY 
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operation and perform their 
task with meaningful accuracy ied 
Donner Acceleration Switches are Flexible 

Because of the inherent flexibility of Donner’s basic 
accelerometer servo system and associated electronics, 
Donner acceleration switches will satisfy virtually any 
requirement. 


Features include multiple switch points, any specified 
damping ratio, built-in time delays to overcome initial 
transients or delayed output, memory damping, and 
total programming capacity. 


For complete tech- 
nical information Accel- 
eration Switches for Accurate Determination of Thrust 

2 Termination in Missile and Satellite Vehicles. Please 


address Dept. 09 
SCIENTIFIC 


DONNER conan 


A Subsidiary of Systron-Donner Corporation 


CONCORD, CALIFORNIA «+ MUlberry 2-6161 


Six Page Brochure on Request 
write for our new brochure 


~~ 
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@ Challenging career opportunities available for engineers and scientists. 





wetted area, but it functions aerod 
namically as both 
Che last stage in devclopment of the 


ing-wing concept was aimed at losing 
ill the disadvantages and keeping the 
idvantages. All the lifting surface was 
idded at the top of the shroud and 
the lower semicircle of the shroud was 
ut to the minimum chord necessary 
for its proper function as a shroud 
Trailing edge of the ring-wing was 
ingled forward and downward to make 
the transition between the upper lift 
ng surface and the lower shroud. This 
reduced the distance between aecrod: 
namic center and thrust vector, reduc 
ng the destabilizing moment tremen 
indi improved the exit 
s for the lower portion of th 


cam 


Control Surfaces 


basic design for a combined 
ist unit, Ciolkosz added 
ertical stators in’ the 
clements on both 
urfaces I laps can be 
ids, as landing flap 
mitrol 
finement of th 
innular slot added 


ring-wing 


this heen reduced 


the shaping of the 


} | 


» be counter 


rat xhaust 


stream. It also mentions 
LUCE wl level f a shroud 


Typical Unit 


emiannulus of large chord ¢ 
i wing, and the lower portion 

cut back to shroud dimensions. Mount 
1 single vertical stator and a single hor: 
zontal stator, both with leading edg 
ibout at the trailing edge of the 
shroud. At the intersection of the sta 
rs mount the variable-pitch propeller 
dri haft and gear box. Attach 
ind actuators at the trailing edge 
horizontal stator to hold and 


the two main flaps and cas 
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keeping airlines On Schedule... 
that’s part of our job, too! 


« 


€ * 


aaa 
eB eee 


SYLVANIA 
GOLD BRAND 
TUBES 


When the timetable says “now,” Sylvania Gold Brand Tubes are ready to take to 
the air. Gold Brand reliability outes significantly to the dependable perform- 
ance of avionics gear reduc »d “layovers,” helps keep airlines on schedule. 


Sylvania Gold Brand Tubes a fically designed to fill critical circuit require- 
ments. Severe turbulence, hig! le, long demanding hours are routine for 
Gold Brand Tubes. Sylvania sut them to tests more rigorous than performance 
requirements. For example 6, double diode detector, and GB-5727, 
thyratron, undergo shock test 850g, vibrational acceleration tests of 2.5g for 
96 hours, multiple life tests of 1), and 1,000 hours. They are designed to 
operate to 80,000 feet and at peratures to 165°C. 

Gold Brand subminiature, m ind small power type tubes are all available 
promptly from your Sylvania Ind il Tube Distributor. Try him. Ask, too, for 
your copy of the Sylvania Gold B | Tubes brochure. Or, write Electronic Tubes 
Division, Sylvania Electric Pro Inc., Dept. 109, 1100 Main Street, Buffalo, 
New York 
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If it moves in 
3 sdimensions... 


Manned or unmanned, guided or ballistic ... the Columbus Division of North 
American Aviation can build it. The Columbus Division has complete weapons 
systems management capability. It has the R.&D. facilities side by side with the 
engineering resources. It has systems management experience along with theoretical! 
knowledge. That is why so many of the significant advances in electro-mechanics, 
electronics systems, propulsion and environment systems, and other areas, are 
familiar domain at the Columbus Division—one of the most complete centers of 
advanced systems technology in the world. 


NEW TARGET MISSILE—Two missiles in one, 
this high or low level supersonic target missile for 
U.S. Army is now in development at Columbus 
Division. Launched by solid booster, ramjet 
powered, it performs from subsonic up through 
Mach 2, and from ground level to 60,000 feet. 
NAA Columbus also produces Navy's A3J Vigilante, 
world’s most versatile Mach 2 manned weapon sys- 
tem, and the T2J Buckeye multipurpose jet trainer. 


THE COLUMBUS DIVISION OF =¢ 
NORTH AMERICAN AVIATION, INC. 


Columbus, Ohio 





Flaps and vanes retract low-pitch position on the pr 
By increasing the propeller 
pitch, the vertical vector is built 
the aircraft lifts off the grou 


cade vanes 
into a single faired aerodynamic sur- 
face extending aft from the stator trail 
ing edge 


PUMP 


Add diffuser flaps to the lower seg- 
ment of the shroud, to increase the 
effective area—and therefore the static 
thrust—of the slipstream. Install a 
plain flap in the trailing edge of the 
upper segment to act combined 
flow deflector, landing flap and aileron 

Mount a ring-shaped curved guide 
vane to the of the ring-wing to 
climinate flow separation at low forward 
ind the buildup of the 
Iwo 
directly to a 


lift 


as a 


nos 


ring 


speed 


wing ompleted or more of 


thes 
fu to provide 
ift 


pulsion t Cc airer 


unit mounted 


lage ind pro 


Aircraft Layout 

built in 

model form and tested in 

Dav d lavlor Nlodel Basin 
pair of ring-wings were 


o the 


One proposed vehicle was 
detailed 
Na 
ind tunnel 
conventional fu 
ne was extended t 
zzic through which ex 
th 


turbines 1s blasted 


tabilizing moment 
Ii the 
ugh t! I 


ng a span equal to 
ind a maximum ch 


ommon 
proposals is that 
1 low position 

m the 

0 the ert il lift 

» rotate the thrust 

position; without 

rcraft bec 


———- 
Rrouna 


pret tation omes an 


STOL perf 


mer 


Operational Procedure 


mal procedure for 
to load 
three 
would complete 
the 
with 
of the 


nozzle 


| ypcrati 

vehicles would be 
in its normal 
Pilot 


lets fart 


the 


ittituck 


with urplan 


point 


their check engines and 


7 
DOSSIDI' 


sOTHE 


then divert i special aux 


liary control exhaust air 
through the rear The 
would tilt the aircraft to the 


ingle irv for vertical take 


reaction 
tail-down 
ground nec 
oft 
All the aids to vertical flight 
incs, main slipstream flaps, exit dif 
fuser flaps and aileron flaps—would then 
be extended, and the pilot wonld run 
the up to full power using a 


CAs ack 


engin 
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The pilot starts transition 
by pitching the airplane forwa 
attitude 


static ground line 
the total force 


horizontal component of tl 


to accelerate the 


aircraft 


some predetermined speed 


vanes are full 


retracted 


the upper portion of the 


flow directly aft 
the speed increase 
the 
iccelerate to desigi 
The 
plied to the ver 
In addition 
mo kup f 
the ile 


Na 


tracted and 
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ing 
in the 


instead 
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vector forwar 
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further 


diffuser and aileron flap 
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il landing 
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working o 
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omehow 
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flight t 
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ONE GEROTOR PUMP CAN 
SERVE SEVERAL FLUID SYSTEMS 


» Engine designers have been recently 
strongly attracted by Gerotor pumps 
which permit the incorporation of an 
extra pumping element in a separate 
chamber of the lubricating pump to 
provide fluid pressure for a control 
function or other use. 


» The Gerotor is a form of internal 
gear pump consisting of only two mov- 
ing parts: an inner teothed element 
and an outer, meshing toothed ele- 
ment. The inner e .ncent has one less 
tooth than the outer and the “missing 
tooth” provides a 
chamber to move 
the fluid from the 
inlet port to the 
outlet. Pump ca- 
pacity is measured 
by the volume of 
the “missing tooth” 
multiplied by the 
number of driver 
teeth and RPM. 


unique construction of the 
type pump permits aircraft 
systems designers 
to combine several 
pumping functions 
in a single pump 
housing 


Fig. 1 
» The 
Gerotor 


mounted 
on a single pad and 
driven by a single 
shaft. Diversi- 
fied systems such 
as lubrication, 
scavenging, low : 
pressure hydraulic Multiple 
servo systems and _ function pump. 
motors up to pressures of about 100/ 
psi may be centralized in this manner 


——e 
JX , » 


TP 


<2 (@ 
» The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed. It is a form oi 
internal gear pump—simple and com- 
pact in basic design, (has only twe 
moving parts). It is lightweight, 
valveless, provides exceptional per- 
formance at high altitudes and has 
low wear over a long service life. In 
addition, it is balanced and extremely 
quiet in operation. 
> Technical information plus com- 
plete custom engineering and precision 
nanufacturing facilities are available 
to help you obtain the right pump t 
meet your specifications. Your inquiry 
is invited. 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head"’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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“CORE CONCEPT’’—NEW APPROACH 
TO SYSTEMS MANAGEMENT AT S-C 


A basi proble m in Systems Management has grown 
t nature of each project. In many 
is delivered, the team dis- 
n anew Systems project is initiated, 
ng a Systems team starts all 
me, effort and money. 
We've lone som hing about this at Stromberg- 
Carlson. We've created a new approach to Systems 
Manage ment 
We call it the Core ¢ cept. 
We've built a rmanent managerial staff. Because 


i 


it is permanent, we've been able to bring in top talent 
in engineering, supervision, research, accounting— 


men with the ability and experience to handle major 


POIN F & OF projects simultaneously or successively. 


in SYSTEMS MANAGEMENT 


ity sub-contractor « ompanies—im advance of systems 


propo als. As a result, we are able to get projects off 
the ground faster, to carry them to successful ¢ omple- 
tion with a minimum of lost time or eflort—at a lower 
costto (,o1 ernment 

Right now, in fact, Core Concept 1s speeding the 
development of the On-Site Titan Command System 
and of a new, highly classified ground passive re- 
connaissance system, to name two of Stromberg- 
Carlson’s Systems Management assignments. 

As a leader in electronics and communications, we're 
qualified to take over additional systems manage- 
ment responsibilities in undersea or CBR warfare, 
command control systems, and related areas. 


Why not let our Systems Management people show 


STROMBERG -CARLSON 
a oivision of GENERAL DYNAMICS 


1400 N. GOODMAN STREET/ROCHESTER 3,N.Y. 


you how Stromberg-Carlson’s “Core Concept” can be 


put to work on your program? 





THIS BREADBOARD IS LEARNING 
TO TALK... AND LEARNING FAST 


No, it’s not an exotic loudspeaker or other transducer 
we're aiming for in research at Stromberg-Carlson. 
It’s an electronic device that can turn a coded signal 
into actual speech. Why? 

Well, by encoding your voice for transmission along 
a channel many magnitudes narrower than that occu- 
pied by the original speech sound wave...and by 
synthesizing this signal back into speech at the other 
end...we can cram many messages into a given cir- 
cuit capability, frequency range or bandwidth. 
This program demands probing beneath classical 
phonetics into the very psychological and physio- 
logical mechanisms of human communication. It 
requires mathematical analysis of speech patterns, 


and it calls for new computer logic. 


in COMMUNICATIONS RESEARCH 


Already, this research program is well advanced. 
This year we should complete analysis equipment 
and partial analysis of speech signals. 

A machine that speaks is only one of Stromberg- 
Carlson’s current objectives in research. A random 
sampling might spotlight such projects as these: 
Studying and evaluating solid-state materials and 
devices to meet the requirements of specific radio 
frequencies. Adding to our basic knowledge of data 
transmission in order to increase speed and reliabil- 
ity, at lower costs. Enhancing our knowledge of thin 
magnetic or dielectric films and their application to 
high-speed access storage systems. Tailoring solid- 
state molecules into super-sophisticated circuits or 
circuits not previously possible. In short—we’re in- 
terested in anything that will lead to a better under- 
standing of electronics and communications—terres- 


trial, maritime, or celestial. 


HOW TO ELIMINATE 99 OF EVERY 
100 MINUTES IN SYSTEMS TESTING 


ATI Carlson Automatic Test Equip- 


the we ipons system engineer 


the most advanced, and 

t available today. 
ed Mylar tape, SCATE tests 
ber of parameters, makes mar- 
sts, isolates specific faults, de- 
radation, predicts probable 
t nuously checks itself, displays 
| numerical evaluation for each 
test and p: ermanent record...all in record- 
breaking tis 
SCATE p 


Standard b 


flexibility and economy, too. 
locks—solid-state modules using 


proven, rel cuits—form the nucleus of the 


in ELECTRONIC EQUIPMENT 


basic SCATE system. Unique blocks—special stimu- 
lus generat nd response normalizers—custom- 
tailor SCATI 
any missile, 
And that old 
ment change 
all. Substitut 


up-to-the-mir 


the particular test requirements of 
ft or ground electronic system. 
ir of test equipment—develop- 
weapons systems—is no problem at 
f certain modules keeps SCATE 
atching any weapons system from 
tional status, 
er second. Recently, in a classi- 
fied area, SCAT luced a 12-hour manual testing 
program to less than 5 minutes, This represents a 


prototype to ¢ 


Speed ? 7000 


time reduction over 99%, 
In sum, SCAT! 


that delivers the 


the only automatic test equipment 
» four critical advantages: (1) fault 
f-testing, (3) complete solid-state 

t) in-development flexibility. 


isolation, (2 
modularization 


Descriptive lit re on request. 





Short SC.1 VTOL research vehicle rises vertically on the thrust of its four Rolls-Royce RB.108 lifting engines in Farnborough dem- 


onstration. Bulbous fairings fore and aft on fuselage are air nozzles tor the low-speed reaction control system 


Short SC.1 VIOL Makes Transition at Farnboroug 


Long-stroke landing gear | i ned to absorb energy « Ds cc ' ‘ g nhguration Plane was dem 


strated at Farnborough from th fort made transition 





i possible plan for future VTOL vehicle using 
Plane has aut izing system as pilot aid at low speeds, tied to 
Below, SC.1 taxis on rain-swept runway at Farnborough 
t stects lift engine intakes; forward-facing flaps at 
ng-borne flight. 


Delta wing layout of SC.1 was chosen as compromise between well-tested geomet 
jet lift. Four lift engines are augmented by single propulsion engine 
reaction control system utilizing high-pressure air bled from the lift engines 
under power from its single RB.108 propulsion engine 
intake grill are gills to provide increased air supply for air starts of the lift engin 


Grill on fuselage mid-s« 
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LIQUIDOMETERY electronic -electromechanical instrumentation 


for space vehicles « aircraft * ground support units « test facilities 


Liquidometer combines the vision of original design with the dependability of long experience to qualify 
as a major source of instrument and control systems. Capabilities in design, development, 
and production are outlined in a new Liquidometer booklet available on request. 
Your inquiry is invited. 


THE LIQUIDOMETER corn 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 


--of proven qualily 


Since 1920 





PRODUCTION BRIEFING 





Evaluation models of a 10-lb. video 
correlator developed by Chance Vought 
Electronics Division will be supplied 
to the Navy. Dollar value of the con 
tract is not disclosed. System occupies 
less than one cubic foot of space and 
is adaptable to existing aircraft, land or 
ship-based radars, the company notes 


Video correlators and continuous-per 
formance monitors will be produced 
for the U. S. Marines by Linge-Teme« 
Electronics, Dallas, Tex., under a $500 
000 contr Both items will updat 
Marine radar equipment and delay it 
’ 


HOSCCTICS 


ict 


obs wme five vears 
Allison 
executive 


to Ford Me 


tion of an 


turboprop-powered Convair 

delivered 

installa 

sper 

Spern 

jutopilot and automatic approact 
1 transponder 


transport has been 
Co. following 
executive interior 
system, 


for 
integrated instrument 
A-]2 

tem, wiring for 
stallation of additional fuel capacit: 
instrument panel changes, which 
AiResearch Aviation Division 
Angel 


done by 
if C,arrett ¢ 


ILS glick 


$695, 


slope receiver, 
tion at National 
I Narco it 
Pa fac ilate to 
Designatce 
75 Ib. with 


casures 5-1n. Xx 


is in produc 


DUSITNICS 


nautical ( its 

we ashing 

un priva urcraft 
the unit weighs 6 


he 
ind i 


ertincatcd 


UGR- 


under 


pe 
the 


upplh 

ty ait switch 
proper U HI glide 
n the localizer ft 


Mk. VI or IQI6A 


ind pendan 


valuation aboard 

hy pr duced by 

Baltimore, Md 
ontract. Si 


N ne mbe I 


inZe Im 


und 


Willow 


ind 


Kellett Aircraft Corp., 
Pa., will produce handling st 
ground support in 

i new con 
Electric 
vith U.S. Army 
nt for tvpe of 
positioning and 


General 
mnection 
Ordnance 


} 
] 


requirem 
handling ruck for 


gning no Tit m missile 
ift-turbo 
second unofh 
ss than 


Electric's C700 


unpleted its 


run in |e 


General 
fan engin 
150-hr. endurance 

mth 


AVIATION WEEK, September 26, 1960 


BMtener, ts 


ioe 


$4 NOx, 


ot 


AaB) ey 
7” 


> 
eer € 
Ais 


i ~ & 


weed 


weit 


” 
. 


staat 


ERRYLOCK TEAM 


‘t ty 


Me STH 
oe a Tee | 


the 


Wwe 


- 
~wlé, 
er 


8 Ft 
Vey 
reg 


Ry ma, te 
en 


nee 


:. a 
e Mecha id cked Stem 
© Flush Fr 

(No St mming) 
@ Positive Clamp-up 


A-286 Stair 


The Cherrylock* ‘*2000’ 
offers the finest, most adaptab 
craft rivets yet developed. Max 
joint strength and reliabilit 
by using the Sta 
Cherrylock and the Bulbed ( 
lock to cover the entire rar 
applications. The Bulbed Cherry 
for short grips and double d 
the Standard Cherrylock 
longer grips. Both types are inst 
with the same H-610 series pu 


series t 


obtained 


head, using existing Cherry guns 
Higher joint strength allowable 


close blind side clearance, and 


*Patent N 2991532 


ante 


The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 
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The Bulbed Cherrylock 

Specifically for Thin Sheet and 
Double Dimple Applications — 
Even Greater Strength in the 


Short Grip Ranges 


\ 4a @ towns *" 


Only the Cherryiock 2000” Team 
Gives you All These Advantages 


® Full Grip Range 
® Complete Hole Fill 


® Positive Visual inspection 
(Grip Marked on Head) 


—Mone!i—Aluminum 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation 
with grip length marked on the rivet 
head—is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
— ae 


‘Townsend Company 


In Ceneda: Pormenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 
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KEY 


1 NIPPLE 
2 CAM COLLAR ASSEMBLY 


I INDICATING PIN 


oe 


LOCKING PIN 
5 SOCKET BODY 
6 SMOOTH FLOW STAR POPPET 


7 NIPPLE LOCKING GROOVE 


High-pressure handling...low-pressure drops...long service... 
3-way open-close signal...make ROTO LOCK top-ranking coupling 


The ROTO LOCK quick-connect coupling, technical 
features of which are outlined briefly here, has been 
proved in service in missile, aircraft and ground 
support applications. Its performance has been 
outstanding. 

Jack & Heintz, a prime designer and manufac 
turer of secondary-power systems and components, 
now makes this superior unit more broadly available 
not only for its many immediate applications, but 
for the many advanced applications which can benefit 
from its capabilities by adaptations in design. 





Every prime need of quick-connect coupling users, 

as indicated by surveys, is met by new ROTO 

LOCK. These are the most important improvements 

t brings immediately to the designers of fluid- 
ndling systems 

Ease of connection—one quick twist of actuating 

collar connects; one twist in opposite direction, 

disconnects 

Higher fluid pressures—1” coupling proof rated at 

3000 psi in aluminum. Higher ratings dependent 

on size and material 

Lower pressure drops—less than 3.1”, HoO at 6 gpm 

for the 1-inch coupling. 

Longer service life—‘‘balanced-load’’ character of 

locking mechanism doubles service life compared 

to conventional units. 

Longer seal life—simplified sealing reduces wear, 

speeds replacement, eliminates secondary seals. 
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Better coupling condition signal—indicating mech- 
anism provides sensory, audible and visible signal 
of open or coupled. 


Adaptability to need—will handle any fluids from 
air through exotic fuels; can be made in wide range 
of materials, including plastics; easily adaptable to 
special requirements. 


How these improvements are provided by ROTO 
LOCK is shown on this page. Specific application 
data and performance analyses are available on 
request. Sizes and designs available for immediate 
application are listed on next page. 


LOCKING PINS KEY TO PRESSURE CAPABILITY, LONG SERVICE 
LIFE: Locking pins can be seen in the cutaway and 
the two top illustrations. This design provides a 
maximum contact of pin, nipple groove, socket body 
and cam. Net result is an optimum load distribution 
... high-pressure capability. This balanced distri- 
bution also virtually eliminates “‘Brinelling’’... prime 
cause of conventional coupling failure... accounting 
for ROTO LOCK'’S long service life. The mechani- 
cal advantage of the cam and chamfered mating 
surfaces pull the nipple into tight lock. 


INDICATING MECHANISM GIVES 3-WAY SIGNAL OF COUPLING 
CONDITION: The indicating mechanism, top right, is 
a simple, spring-loaded pin. At “‘open’’, this pin 
projects above the cam collar. As collar is rotated to 
‘“‘coupled”’, pin rides socket body until it finds and 
seats firmly within flat-bottom hole in nipple body. 
At this point, coupling is completely locked, pin is 
flush with collar surface. As the pin seats, a definite 
click is heard providing a visible and sensory signal 
of coupled condition. 


“STAR” POPPETS REDUCE PRESSURE DROP: Cutaway reveals 
unusual poppet configuration which results in maxi- 
mum freedom of fluid flow, shown right. ROTO 
LOCK pressure drop is considerably less than mili- 
tary specifications. In disconnect position, positive 
self-sealing action is assured by heavy stainless 
springs and ‘‘O”’ rings recessed in the poppet. 
ROTO LOCK can be supplied with poppets in both 
socket and nipple, in socket only, or nipple only. 


SIMPLIFIED SEALING HOLDS PRESSURE OR VACUUM: 


drawings, bottom right, show condition of seals 


Line 


during connect and disconnect. This simplified seal 
construction is so effective that safety or secondary 
“O”’ ring or face seals are unnecessary. Note that 
sloping surface of the nipple body provides an 
escape-proof location for nipple-socket seal, enabling 
it to seal with equal effectiveness against very high 
pressures or vacuums. Note also that the location 
is remote from damage during connection. 
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New ROTO LOCK 
immediately available 
in sizes and types 
for all fluid handling 


J&H is producing ROTO LOCK series 10/11 for the 
extreme requirements of the military and aero-space fluid 
systems. These units are designed and tested to conditions 
in excess of MIL-C-7413A. 
Series 10/11 is immediately available in the following 
sizes, types and materials 
Sizes: 14”, %”, 
2!” and 3 
Types: Open and self-sealing types with many 
end styles including 
MS33656 (Flared tube 
MS33657 (Flared tube bulkhead 
MS33514 (Flareless tube 
MS33515 (Flareless tube bulkhead 
AND 10058 (hose 
Bulkhead hose 
Male and Female Pipe Thread 
Nipple Caps and Socket Plugs available for all sizes 


Materials: Aluminum (Standard), Stainless Steel, 
Brass and Plastic. 

Series 10/11 is the first of a complete line of couplings to 
cover all requirements of fluid handling, ranging from 
foodstuffs through cryogenics. In addition, other basic 
design series include: 
No-Air Inclusion Couplings: One push connects and locks. 
Designed to meet MIL-C-25427. Available in sizes through 
114” 
GSE Couplings: Built to meet MIL-C-25531A. Designed 
for air-start, air-handling and other ground or air-borne 
applications. 
Special Designs: J&H will design couplings to meet any 
special need, in any size or material. 
For further information please write to Jack & Heintz Inc., 
P. O. Box 6719, Cleveland 1, Ohio. 
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SYSTEMS FOR AIRCRAFT, MISSILES AND GROUND SUPPORT 
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Bocing IM-994 Bomarc interceptor 
are seen lined up in the assembly and 
c he x 


techn 


tenance hangar (below) for 
cluding simulated flight, by 
the 475Ist Air Defense Sqdn 
Hurlburt Field, Santa Rosa Island, | 
cated in the Eglin AFB complex 
backs up Bomare A and B develop: 
ing trials over the Gulf range and | 
of IM-99 


aiding proficiency exercises of curret 


mission traming new 
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which visit the firing site. Since July 1959, 
five Bomare squadrons have been trained 
here. View above shows Hurlburt fueling 
crews loading a Bomarc with red fuming 
nitric acid oxidizer for its liquid rocket 
booster. Current protective clothing is re- 
istant to acid penetration for only three 
ninutes, to Eglin technicians, 
but they note that new clothing soon will 
be in use providing protection for several 
hours. 
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Four English Electric Thunderbird anti-aircraft missiles with tracking and support equipment are displayed at Farnborough 


British Demonstrate Thunderbird Battery 


After simulating Thunderbird launching, battery members of Roval Artillery lower replacement missile on launcher 
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English Electric static exhibit at the 21st Flying Display of the Society of British A ft Constructors at Farnborough, England, includes 
a Thunderbird with panels removed to show interior design. Radar and other inst tation are visible. 
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Thunderbird’s solid-propellant sustainer engine and guidance vanes are shown al At left below, members of the 36th Anti-Aircraft 


G.W.) Regiment of the Roval Artillery guide a Thunderbird onto a dolly At truck is backed into position so a Thunderbird 
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can be loaded through an Armstrong Whitworth Argosy cargo transport oo1 
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mounted on a transporter-crector-launcher (TEL) manufactured by 


‘J + Ka 


MARTIN PERSHING two-stage, selective range ballistic missile is 


the Tapco Group, Thompson Ramo Wooldridge, Inc., and is carried by an XM474 tracked vehicle made by Food Machinery Corp 


Pershing Mobility Demonstrated to Army 


ARMY PERSHING two-stage ballistic missile is fired from its mobile launcher during tests at Atlantic Missile Rangc Cape Canaveral, Fla 
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TRANSPORTER-crector-launcher, readily transportable by air, has four wheels and pneumatic tires that enable it to be towed short dis- 
tances and maneuvered into position, permitting movement, erection and launching of Pershing in a matter of minutes. 


Washington—U.S. Army command 
n Europe got their first view of the 
ration of the Pershing 


t month in a demon 


XM474 is a lightweight, track-laying vehicle with exceptionally high ground mobility. 
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ongratulations! 


to WESTINGHOUSE for 
an exciting breakthrough. 


A RADAR RECEIVER NOISE FIG- 
URE of 2.8 db at an X-band operating 
frequency has been achieved by engineers 
of the Westinghouse Air Arm Division 
Dr Robert Rampolla left . and Mr 
Thomas Hollis (right), using a true non- 
degenerate X-band parametric amplifier 
and a Microwave Associates ‘‘pill’’ varac- 
tor (MA-4253), achieved a 20 db gain with 


excellent stability and ample bandwidth 


This remarkable accomplishment in low- 
noise amplification at X-band resulted from 
research on a program sponsored jointly 
by Westinghouse and the U. S. Navy 


Sophisticated Varactor technology at 
Microwave Associates which made these 
results possible has produced the most 
complete line available of advanced 


varactors in standard, miniature ‘“‘pill 


and glass packages 


W rite for detailed information and 


, 
performance data on varactor techniq if 


MICROWAVE 
ie ASSOCIATES, INC. 


BURLINGTON, MASSACHUSETTS 
Western Union FAX 
TWX Burlington, Mass. 942 


Phone BRowning 2-3000 





Q-4B Missile Target Launched From GC-130 


USAF.Radioplane Division of Northrop Corp. Q-4B supersonic missile target mah 
first free flight from Lockheed GC-130A launching platform over desert near H 
AFB, N. M. The drone attained controlled speeds up to Mach | without using t! 
burner of its 3,850-Ib.-thrust General Electric J85-5 turbojet engine. 


of 40 in., TEL, power pack, communi Bendix to Operate Pacific 


itions, fire control and checkout equip 
ment. It is air transportable or can be 
moved with the XM474 vehicle. TEI Washington—Bendix ( 
system with the missile can be mounted m has been awarded 
on the XM474, or landed by helicopter lor ntract for op 
it the launch site Vice t the Wak En 

Seclective-range Pershing, in 300-mi dw Island downrang¢ 
mid-rang rsion. is expected to g the Pacific Missile Rang: 
troops in 1963 (AW Aug. 29, | Ih ion al vill 
with wor n longer-range devel n Kane { if 


being done concurrenth 1 


Short Seacat Aatt-Aivavallt Missile 


Short Seacat Navy short-range anti-aircraft missile is shown on quadruple launcher ab 
ship mockup at Farnborough, England. Seacat is powered by a small two-stage, sol 
pellant motor. Radar unit in center is probably used to aid in tracking targets 


| 
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Downrange Missile Stations 


Tatnall 
MetalFilm 101 
Strain Gages 


from Aa’ 


@ High uniformity in both 
geometry and tempera- 
ture coefficient for auto- 
matic matching. 

Precision designed and con- 
structed for exceptional accuracy, 
repeatability and ruggedness. 
Ultra-thin (less than 0.0015 in.) 
with no integral leads, for high 
flexibility and conformability. 
Wide range of sizes and configura- 
tions available, including rosette, 
miniature and standard types. 


Call or write for full information. 


INSTRUMENTS y S lA iA 
MD DEMEMER oiision 

The Budd Company 
P.O. Box 245 + Phoenixville, Pa. 





Consult your phone book for sales offices in: 
Atlanta, Ga., Oak Park, Ill., Dallas, Tex., 
Los Angeles, Calif., San Francisco, Calif. 
Seattle, Wash., Detroit, Mich., Boston, Mass 
In Canada 

Tatnall Measuring and Nuclear Systems, Ltd., 
46 Hollinger Rd., Toronto 16, Ont 

In Europe 

BUFRA, 10 Avenue de la Grande Armée, 
Paris 17°, France. 
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pendable 
and accurate 


ADF | know of 


says Ray Swider, Chief Pilot, 
General Tire and Rubber Company 





Bendix high-sensitivity ADF 
—best in the toughest going 


Many of the top busir aircraft pilots agree the 
Bendix® DFA-70 Automatic Direction Finder System 
gives them the features they want most in an automatic 
direction finder: High sensitivity combined with pre- 
cision tuning assures accurate, dependable bearing infor 
mation, even under adverse weather conditions. Large, 
easy-to-read numerals on control unit take guesswork 
out of channel selection. New flush mounted, magnetic 
type loop antennas reduce static interference eliminate 
drag on aircraft provi trouble-free operation. Chief 
Pilot tay Swider sums it up ere’s no substitute for 
an ADF system that can be quickly tuned and gives good 
bearing information, particularly when things get busy 
up in the cockpit.” 

If you’re considering the purchase of an ADF system, 
it will pay you to talk to your local Bendix dealer about 
the DFA-70. For further information, or for the name of 
your closest dealer, contact Bendix Radio Division, 
Avionics Group, Baltimore 4, Maryland. 


Bendix Radio Division 


AVIONICS GROUP «© BALTIMORE 4, MARYLANO 


EXPORT SALES & SERVICE: Bendix international, 205 €. 42nd Street, New York 17, N.Y 
SOUTHWEST, Bendix Radio Division, 2505 Mockingbird Lane, Dallas 35, Texas 

WEST COAST. Bendix Radio Division, 10500 Magnolia Boulevard, N. Hollywood, Calif 
CANADA: Computing Devices of nada, Ud., Box 508, Orrawa 4, Ontario 
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SELF-ADAPTING filter 


re buried in noise without prior knowledge of their waveform or presence 
These have signal-to-noise ratio of I' 


of waveforms used in GE. tests are at right 


(left), developed by General Electric, 


d waveform signals occurring in random manner that 


learns to identify fixe: 
Two samples 


Block diagram shows major circuit elements. 


ut filter has operated with lower ratios. 


Filter Detects Signals Buried 1 in Noise 


By Philip J. Klass 


Schenectady, N. Y.—lundames 
f circuit that automat 
ntify fixed waveform 
i random Mannie! 


without prior 


that thes 
human obsen 
+} 


nice wc nature 


anv report 


Significant Advance 


ming 


f th 


ique WwW 
in England a 
mn Symposium on Inform 
in a report jointly auth 
itz, R. L. Schuey 
ill of General Electri 
Genera 


Low 


onducted by 


ts demonstrate the novel 


tics of the new technique. In 
filter receives an input con 
ng solely of Gaussian noise of zer 
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this point 
00 impressive becau it could 
ted by a conventional filter 


capability described to 


exhibi 
hed to the parti 


suming signal characteristic 


7 } 
ular signals in 


ved iS 

vere known. But now suppose that th 
veform of the signal 
llv altered to a different configurat 

f different duration, repetition ft 

juency and signal-to-noise ratio. With 
it anv change in the self-adapting filter 

| 
1utomaticall 


ind adjust itself to pass the 


; 


pulses is 


sense the 


scuitry. it will 
new signals 
w waveform 


It is this flexibility, or self-adapting 


*——— TIME _ IN SECONDS 


THRE SHOLD 
LEVEL 








CONTENTS 
OF 
oF MEMORY 
in test recording. Using negative M-shaped 
id with signal-to-noise ratio of 18, filter required 
letect presence of signal, modify its memory to 
Time moves right-to-left. 


OPERATION of self-adapting filte: 
pulse repeated randomly 30 times 
convergence time of eight second 


conform to signal waveform and t threshold level. 





characteristic, which makes the General 
THOTT TTD » Electric technique unusual 
If it were desired to pass signals of 
two or more different waveforms simul 
taneously, this could be done by using 
two or more self-adapting filters suit 
tbly interconnected 


—_— A i: A rs eth ee a ee 


Time to Adapt 


The length of time required for the 
hiter to recogmze the presence of a 
gnal and to adjust its response to 


match the signal, called ‘“‘convergence 


THRESHOLD] time, depends upon several factors, in 


4 I 


DETECTOR’ 


] 
uding signal-to-noise ratio and signal 


MEMORY 1 
ypcriment 
| 
AR | THME T INIT Switching between and YC,, C, and YCea nt the ultimate 
rmance compam 
¢ SCHEMATIC shows how input waveform momentarily stored in delay line is compared in ' 


following converg« 
increments with filter's estimate of signal waveform, stored in capacitors A A nnder ¢} ‘ 


rm 1c conditions indicated 
Vector product of each is obtained by multiplier and outputs of all multipliers are then , ' 
@ Four seconds for 
totaled and compared with reference value by threshold detector to determine if there is oN , 
sufhcient similarity between actual waveform and one stored in memory. If so, arithmetic 
unit is activated, causing capacitors C., ¢ to transter portion of input signal from 
delay line into memory capacitors, enhancing accuracy of replica of signal waveform there 
gnal energ' 
nit Iwidth 


Adaptiy € Filter Analogy e| ieven seconds for S/N of 


ey? 





Principle of operation of General Electric's newly developed adaptive filter, and 
the way in which its operation differs from a conventional matched filter. can be d 
illustrated by the following analogy 

Suppose that an orchestra is to play for a very exclusive party at which many 
gate crashers are expected to use any ruse to gain entry Entrance through the 
stage door is controlled by a guard of extremely low mentality, corresponding to a 
filter in an electronic circuit 

If each member of the orchestra is given a special pass for the occasion, and if the 
guard is given a copy of the pass and told to admit only people bearing such passes 
then the situation is analogous to a matched filter in which the guard/filter has 
advanced knowledge of the identification of persons/signals to be passed 

Suppose, however, that it is learned that gate crashers have made countertcit 
passes and the guard is told that he must therefore attempt to size up each individual 
seeking entry to determine whether or not he is a musician 

The guard starts out with the initial assumption that the musicians will be 
carrving an instrument This is not a sure criteria since the drummer and pian 
player will not, and some gate crashers may be carrving instrument cases 

But like the adaptive filter, the guard has a simple memory and he can mak 
use of feedback 

He knows that each time he admits person that is indeed a musician, he 
should hear one more musician tuning up on stage seconds later 

The first man to seek entry is carrving a black case and a pass, so the guard 
decides to risk admitting him \ few moments later he hears a trumpet player 
tuning up on stage and decides that he made a wise decision. Moments later 
another man appears with an instrument case and pass and the guard admits him 
Shortly afterward the guard hears a violinist tuning up and decides that these two 
criteria—an instrument case and a pass—are the significant marks of a musician 

But next there appears a woman ilso carrying a pass ind instrument case, so the 
guard admits her. But he waits in vain for the sound of a third musician tuning up 
and finally decides he’s been fooled by a gate crasher. He therefore modifies his 
admittance criteria to add the requirement that only males will be allowed entry 
When a 12-year-old boy appears, with instrament and a pass, he meets the guard's 
revised admittance criteria and gains entry But again the guard waits in vain for 
the sound of a third practicing musician and then decides the boy was another gat 


crasher. Again the guard revises his admittance criteria. This time he resolves 


imilari 
in furth 


estimated signal 


to admit only adult males carrying instruments and passes 

Through this process of learning, and adapting, with the aid of feedback and 
memory, the guard soon develops an admittance criteria which enables him to 
discriminate between musicians and gate crashers with a moderately high degre: equired converger 
of success. By a somewhat similar process, the adaptive filter learns to descriminat 


between noise which it should block and signals which it should pass. 


mds, a moderatel pr 
1 of the incoming pul c wave 








built up in memory and th 
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AVIEN-BOGNER ANTENNAS 


A dramatic breakaway from the limitations of conventional antenna 
types, Avien-Bogner Antennas offer unparalleled capability for pre- 
cise integration into advanced telemetry, tracking, surveillan 
scatter communications and radar systems. 








Designed around the patented Bogner bipolarized endfire « 
modules, they can be quickly supplied in configurations to meet < Broadband acquisition | Multi-octave surveil- 
wide variety of complex requirements in the VHF, UHF and 


and tracking tance and tracking 





fre 


bands. Characteristics include high gain, multi-octave 
coverage, excellent side lobe control, rapid variation of bean 
and accurate self tracking. 


And — Avien-Bogner antennas afford real savings in cost, : 
weight over large steerable or fixed paraboloids with coms 

v nT 4) UHF Fixed and mobile scat- 
performance. For the complete story, call or write today. Racking and telemetry I ter communications 











AVIEN, INC., 58-15 NORTHERN BLVD., WOODSIDE 77, N.Y. * (212) Y 


AERO-SPACE AND GROUND SUPPORT SYSTEMS ENGINEERING IN: AN 
SYSTEMS * FUEL AND PROPELLANT MANAGEMENT * TEMPERATURE MEAS- 
UREMENT AND CONTROL * LIQUID FLOW INSTRUMENTATION * CHECK 








BENDIX STARTER-GENERATOR PROVIDES 
“KICK” AND POWER FOR U. S. ARMY’S NEW “MOHAWK” 


One of the largest aircraft ever to 
enter Army service, the Grumman 
AO-1 “Mohawk” has all-weather, 
day or night observation capabilities. 

The ‘‘ Mohawk’s”’ electrical sys 
tem includes two Bendix starter- 
generators and regulators. During 
engine starting, the units operate as 
high torque electric motors, with 
power supplied externally. As the 
engine ignites, the units auto- 
matically shift from starter to 
generator function. 


These Bendix starter-generators 
are rated at 30V., 400 amps, with a 
speed range of 4,000-8,000 RPM, 
and meet MIL-G-6162. They are 
available with a variety of air 
spouts and have accommodations 
for QAD mounting. 

This versatile package, combin 
ing starting and power generating 
functions, is another example of 
Bendix ability in delivering power 
requirements. Get further details 
from RED BANK GENERAL PRODUCTS 
DEPARTMENT. 


GENERAL PRODUCTS DEPARTMENT 


“FRI Gon Division 


West Coast Office 
Export Sales & Service 
Canadian Affiliate: Aviation Electric, 


EATONTOWN, NEW JERSEY 


117 €. Providencia, Calif 


205 E 


Burbonk, 


Bendix International, 42nd Si., 


Bendis Red 
65 ib. 


dependabie 


New York 17, N. Y. 
itd., P. O. Box 6102, Montreal, Quebec 


Bank 


compact 


30837 


of starting ftorqve of 


starter generator 
1400 RPM 


ond weight only 53 ibs 


sup—! es 


'" 
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_. 2 16 
TIME OF CONVERGENCE 
ADAPTIVE filter convergence time, required 
to detect signal and adjust to pass its wave 
form, in GE experiments using simple filter 
is shown as a function of signal-to-noise 
ratio for two different signal repetition 
rates, 18 and 45/sec 


Hi] such = signal 


feo 
1) 


ignal pulses should now 
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f the signal stored in 
idually decavs until the 
turns to its orginal equili 


if contain vith 


ly differen Yes ...The world has shrunk and now 


entirely 


now appear a the Universe is shrinking, due to man’s 


rocess is 1 ed 
build ube restless thirst for knowledge. 
Duding uy i | i 
waveform California General... fabricators of assemblies 
from building for missiles and rockets... is playing 


" . welcome. a significant role helping to bring the 
(lisappears bodies of er space closer to us. 
lown the pr 
nt when Ww One of California General's products... 
oF tm exhaust nozzies for rocket engines ...is an 


imilarits essential part of the vehicle which will 


ition) oO On ae eventually carry man into space... making us 
hape with the wave hape estimate mn 
in memor made simultane 
tat r of different points 


the Mil 


closer neighbors to the moon and planets. 


The number of such points of com 
parison is referred » as the svstem 
dimensions 


Fo hold down system complexity du CALIFORNIA GENERAL, INC. 


ng initial tests, General Electric used 
10-dimension filter, i.c., measurement Foot of F Street, Chula \ 


of signal amplitude at 10 equally spaced 
intervals This is accomplished bi 
means of a delay line with 10 one-milli 
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Footnotes to the Crusader’s 203,512th flight 
This was a test flight for a new Crusader — the all- 
weather F8U-2N pictured here. It was a busy day for 
Crusaders all over the world. Over 700 of these carrier- 
based fighters have joined Navy and Marine squad- 
rons since the first Crusader won the Thompson and 
Collier trophies. With the more powerful engine and 
armament, the advanced autopilot and radar of the 
new -2N, this fighter series is being improved for the 
third time at minimum cost and without interrupting 
Fleet readiness. This is “design growth.” This is why, 
fighter for fighter, the Crusader has logged more 
peace-keeping flight hours than any other 1,000-plus- 
mph aircraft in U. S. service 











AERONAUTICS 
Visions 











Silicon Radiation 
Detector 
Silicon radiation detectors like this one (AW 
Feb. 15, p. 81) will check amount of radia- 
tion man may encounter in space during 
simulated space crew cabin experiments 
aboard forthcoming high-altitude balloon 
and Atlas missile flights. Detectors, made 
by Hughes Aircraft Co., recently were de 
livered to Air Force School of Aviation 
Medicine, Acrospace Medical Center, San 
Antonio, Tex. Pulses, emitted by the de 
tector when struck by charged nuclear par- = 
ticles, are amplified, fed to telemetry system —=2 
within space vehicle and transmitted back ya ie) 
to carth x 
eB 
sid Sle toon ea ea Aerotec BB-201 Flow Indicator 


By going to a gre: ber of di 
aay be the yeep ag ® Actuates on decreasing fuel flow 


mensions, it should be possible to make 


filter responsive to mor mplex wat fecrimi 

ot : oe ne ae 7 © Discriminates between fuel and air 
I perhaps tO reauce Con 

im Scientists plan to ex 

penment with systems of 100 to 500 

digital computer even though air is mixed in the stream. In- 





Decreasing fuel flow will actuate this valve 


dimensions using 
' tion to avoid complexity of con stalled in the fuel line between auxiliary and 


ting circuits with 9 many dimen main tank in the Lockheed C-130B Hercules, 
° ‘ 4 this sophisticated unit gives the pilot posi- 
wiperverm Humans tive indication when the tank empties, 


However, even with the 10-dimension c 
although the fuel pump may draw sufficient 
tem the new technique is able to out 


perform human observers. in these ex 


sons 


air through the line to prevent a conven- 

periments, using an input with an S/N tional switch from functioning. The ability 
tio of 10 t filter 1 letect es . mn ° 4 . : 

” he iiter could detect pre of the BB-201 to discriminate alsc makes it 

ence of signal consistently. But human 

observers who knew the shape of the 

| 

signal were unable to detect its presence | ; liquid-gas mixture is to be monitored. 

ibout half the time, using both visual 

ind aural means, GE reports The indicator has a 5 amp 28 VDC capacity 

thoug! y system prob : ; 

Although an operating s % - ’ which permits automatic operation of pumps 
ibly would consist of several adaptive 
filters, the principle of operation can be 
explained on the basis of a single filter write Aerotec for more information about 

clement f the ) $10 C > Oo . ° 
Basic nents of he 10-dimension ex the BB-201 and other aircraft switches and 
perimental circuit (see block diagram 
include the following 
¢ Temporary storage, into which input 


feed consists of ; : d delay line ; 
sists of a tapped delay lin AZROTEC INDUSTRIES, INC. 


For the 10-dimension circuit used in 
. . . } . 1 ] AIRCRAFT EQUIPMENT DIVISION, DEPT. W, . GREENWICH, CONN. 
(sence! i] I le ciric ¢ xp riments the delay at T. C. CHOWN LIMITED. monTREAL @ TORONTO a 


suitable for applications where gas flow in a 


or control valves without relays. Phone or 


conti 


1 . DISCONNECTS PRESSURE ‘ES « 7 T - 
line has 10 taps, P ich spaced one milli ° € . 8s. “ J LEVEL SWITCHES « NUCLEAR COMPONENTS 
VALVES: REGULATING. Ft wir ¢a NG. VENT. SOLENOID AND MOTOR-ACTUATED 


ond apart. Delay line is band limited a ghee Depa 
’ SON Ss Gr ¥ ih ce on j 
“ des os Raa 


e Memory, which consists of 10 capaci- 
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Finest line of 
High Frequency Cables in 


the communications field! 


® No radiation @ Uniform electrical properties over 
wide temperature variations 


® Low attenuation 
w Unlimited operating life 


@ Excellent frequency 


response m Continuous 1000’ lengths 


Matching fittings for all cables are available from Phelps Dodge. 


Styroflex 


COAXIAL 
CABLE 





Svirafil 


COAXIAL 
CABLE 





_Foamflex 


COAXIAL 
CABLE 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


S00 PARK AVENUE, NEW YORK 22, N. Y. 








tors—one for each of the 10 elements at ground /eve/ or at 50,000 feet... 


— 


if waveform to be stored. Each capaci- 

tor is shunted by a resistor whose value 

determines the decay time of signal ofe ¢@ r 7 

jlica stored in the capacitor memory 

. saath rein which ¢ Maes of 10 multi S AUTOMATIC ESCAPE/RECOVERY COMPONENTS 
pliers—one for cach delay line tape and L 

memory capacitor Each multiplier 


takes the vector product of the value of ~ ~ 
nput at its respective delay line tap improve flight personnel 
’ e signal replica stored in its re 6g >. 

memory capacitor The outputs 

of the 10 multipliers are then added 
© Threshold peak detector, which com 
pares the sum of the 10 vector products 
ith a red reference value to deter- 
vhether there is sufficient simi 
between the input and the signal 
1 im memor' If the sum of the 
tor produc ts equals or exceeds the 
tored reference value, indicating simi- 


laritv/correlation, the threshold peak 
detector activates the arithmetic unit ; ——- rac pee cen mg 
‘ 2 " , S "acihic $ proven an ighiy 
@ Arithmetic unit, when activated. & selidiie Geaeti soul concept has 
caus the sional + ‘ : s ‘ 168 been incorporated into a new 
co mM sna eplic 1 stored in the bi device that has the added 
memory capacitors to be strengthened, : 7” capability of retracting the straps. 
' ' t / > x When pilot actuates ¢ re- 
oT ¢ nh nced I his is act omplished by » <j s y = — system, a sengetinat 
means of 10 additional « ipacitors, one Bis! . ) P a charge-— remote or integral—firmly 
. ae positions the pilot for maximum 


for car h tap on the dc lay line Fach of ’ i a; safety in ejection. 


these capacitors is permanently con 

nected to its respective delay line tap 

o that the corresponding element of 

input waveform is stored in the capaci ... PACIFIC LITERALLY HELPS TO R 
tor. When the arithmetic unit is acti BRING THEM BACK AL/VE! 


vated hw #1) thire< } n ; H ‘. » 
itce ) Ne hreshold dete or, indi Escaping from a high performa rplane is SPEED SENSOR 

cating the presence of a signal, the value » treacherous business under ondition This device continuously monitors 
; mg * the speed of the plane. Depending 

stored in each of these « apacitors is At 50,000 feet or more the pil t reach a upon the speed at ejection, it 

much lower altitude swiftly t v altitudes selects appropriate ballistic time- 

delays to — automatic lap 

belt and shoulder harness release. 





transferred to its respective memors 
a very rapid and « losely contr equence 


of events must take place to dey the pilot's 


re plic 1 previously stored ther parachute before he hits the ; und 
at supersonic speeds the pik t t deceierate - 

Value Increases to a safe speed befor: rating from 
When the t sont / 


um of the vector prod 


ipacitor, thereby enhancing the signal 


Providing es« upe capabilit r eet all of b. 
, s} +} hold detect these conditions, even v t I ilot is 
itt n He mMrsnok actector an partially incapac itated, means t uftomatt SEAT SEPARATOR 
the anthmetx unit, the refer escape and recovery is a mu eet this Releasing lap belt actuates the seat 

= a. } . moe. Ps Scientif eveloped separator which tightens a strap 
Hu in the hreshold detecto challenge, Pacific Scient te , * f between pilot and seat. This acts 

iutomatically is increased. In effect, this 1 complete series of pro — as a “sling-shot™ forcibly sep- 

‘ reliable performance wit t rigorous arating pilot from seat 


! t t 5s ft rd te 
neans that as the memory begins | time-phase requirements dictated by such Es 
encounter similarity with the incoming emergencies m tter what the 
/ 
signals, and feedback enbancement rc peed or altitude ; 
ults in building up a more accurate Each Pacific product shown here represents 3 
Z . » . or esti g 

replica of the waveform of the signal a major investment in design ting to 

insure a highly reliable power package : 


] 

I V eT ; : ALY , 
in memory, the filter automatically in controlled by a precision instrument a4 onneaiamaiiaai 
creases its selectivity, demanding greater Combining technical know-how in florea mcscee me poe a 
correlation between input ind memory instrumentation with heavy erience in © the arming cable of parachute ; 

a * . yallict inate release is automatically pulled. I 

If the ircuit has indeed discovered aneroid, spring and ba ated this occurs above sup-aainetedl 
mechanisms has resulted in ¢ © proven altitudes, the aneroid element will 

devices which make reliat tomatic if prevent parachute deployment 


t 
been momentarily “fooled” by noise, escape and rec reality until pilot falls to this altitude. If 
. seat separation occurs below 


1 : 
there will be increasing corr lation be Pacific Scientific’s extensive exp« nee can rr pre-selected altitudes, parachute 
deployment is instantaneous 


ucts equal r exceeds the reference 


the presence of a signal and has not 


tween input and memory necessary to provide the solution to 5 roblems 
ictivate the arithmetic unit despite the writ 


higher threshold value until an accurate 


replica of signal is built up in memory. 

It is not necessary that the memory PACIFIC SCIENTIFIC COMPANY 
originally contain an accurate replic 1 y : ° . “ cme on ea gl 
of the incoming waveform for the filter d Pertiend py 28. a 8 er jo 


to start to adapt to a signal, i.e., initiate Representatives: 


convergence All that is required is Creative Muadectwine Wn the Eeatore U.S.: Alreuagty-Aare Ce. 


that memory contain a component of ‘ evelopment 
em | oe lo Ganada: The Garrett Manufacturing Ltd., 
the incoming signal of Flight Safety : Toronto, Montreal-Rexdale, Ont 
Ihe reference value in the threshold Equipment end Controls : 


1y for further information. 
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READING AN INFERNO’S SECRETS. 
- Missile “silo” concept proved practical — 
by Lockheed Electronics 





The U.S. Air Force came to Lockheed Electronics 
with an extremely complex and urgent problem. 
Could the tremendous shock and heat of a missile 
blast-off be accurately measured in launchings from 
an underground silo? 


Lockheed Electronics designed and built a special 
data-gathering system to analyze, through instru- 
mentation, the searing heat and violent shock of 
more than 40 test firings. During each test more 
than 200 measurements were made simultaneously.’ 


Results have produced new understanding of mis- 
sile stresses, acoustics, thermal radiation, shock and 


vibration. This vital information 1s already being 
applied to the design of “hard” launching sites. 


The capabilities of Lockheed El¢ctronics, Informa- 
tion Technology Division extend to all phases of 
data handling—a fact well worth remembering when 
you encounter tough problems in this field. 


CAPABILITIES—INFORMATION TECHNOLOGY DIVISION 


Data processing 
Data storage « Telemetry systems 
Data reduction and display 
Special-purpose computers 
Traffic control systems e Systems research 





MINDING THE FUTURE 


LOCKHEED ELECTRONICS 


COMPANY 


INFORMATION TECHNOLOGY DIVISION, METUCHEN, N. J. 


OTHER LEC DIVISIONS: MILITARY SYSTEMS / STAVID @ ENGINEERING SERVICES @ AVIONICS AND INDUSTRIAL PRODUCTS 


ENGINEERS AND SCIENTISTS: For unique position advancement opportunities, 
please contact our Professional Placement Office in Plainfield, N.J 








PRECISE ALTITUDE CONTROL 


IN A 4-INCH PACKAGE 


The new Daysirom Barometric Altitude Controller has 
unusually high frequency response to precisely position 
and maintain an aircraft or target drone at a constant 
barometric altitude —from below sea level to 125,000 feet. 
This 2%, lb. unit is small enough to fit in the palm of your 
hand*...yet it has laboratory sensitivity that is better 
than 0.00036 psi! And simplified circuitry helps assure at 
least 1000 hours of reliable, maintenance-free operation. 


At the heart of this instrument is Daystrom’s unique null- 
balance pressure transducer. It provides unusual accu- 
racy, simplicity and economy for a variety of airborne 


applications ...another example of Daystrom’s ability to 
create better instruments and systems in smaller, more 


economical packages for military and commercial use. 


For complete information, contact your Pacific Division 
representative or write us for Data File AW-887-2. 


"Dimensions: 
2.75" high 
4.00" wide 
3.50” deep 


Openings exist for qualified engineers 


4 Ma 
DAYSTROM s INCORPORATED 
) mae 


PACIFIC DIVISION 


9320 Lincoln Boulevard, Los Angeles 45, Calif. 
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detector, which must be equalled or ex- 


ceeded by the sum of the vector prod- 
ucts, decreases in magnitude in the 
absence of an input signal as well as 
increasing in value when correlation is 
found. This means that if a particular 
input signal suddenly disappears, the 
threshold value decays to a very low 
value. This permits a random sample 
of waveform (noise) to be transferred 
into memory, returning it to equi 
librium condition so it can respond to 
the same signal, if it reappears, or to 
an entirely different signal. 


Slow Changes 


This changing, or variable, threshold 
value means that the filter can adapt to 
slow changes in the waveform of a given 
input signal. This might offer attrac 
tive possibilities for encrypting com 
munications with a time-varying code 

Although the present experimental 
filter employs only a single threshold de 
tector for determining the presence of 
1 signal and for determining when to 
reinforce the contents of memorv, Gen 
cral Electric points out that it might be 
advantageous to use two separate thresh 
old detectors, cach set at a different 
value. The threshold detector valuc 
used to determine the presence or 
ibsence of a signal could then be set 
to provide any desired ratio of “hit” to 
false-alarm"’ ratio 

The company’s Dr. Shuev says that 
the new adaptive waveform recognition 
technique is not limited to use in low 
signal-to-noise situations. Thev were 
clected for experimentation because 
they pose the most difficult condition 
under which to initiate filter con 

rgence. The new technique might 

so be used advantageously in high 
ignal-to-noise situations where it is de 

d to sort and classify signals on the 

f their similarity in shape 


CENTER 

00 
> Thermoelectric Efficiency Gains—New 
thermoclectric material with extremely 
low thermal conductivity (0.0064 watts/ 
cm.-Deg. C.) and a figure of merit (Z) 
of about 0.00175 per degree Centigrade 
over temperature range of 200-500C, 
has been developed by Bell Telephon 
Laboratories. Figure of merit is best yet 
obtained in a P-type thermoelectric ma 
terial, BTL says. Material is a ternary 
intermetallic semiconductor compound 
consisting of silver, antimony and tellu 
rium. Material exhibits P-type charac 
teristics in its thermoelectric properties 
but shows N-type characteristics in its 
Hall effect coefficient under certain con 
ditions 


>» Microminiature Amplifier Developed 


liny pre-amplifer measuring only 0.4 
x 0.5 x 0.2 in. is small enough to be 
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HOW EECo’S ALL-STAR LINEUP 
OF TIME CODE GENERATORS 
WINS ON EVERY POINT 


Look at these unparalleled advantages 
offered by EECo Time Code*Generators! 
Frequency stability, 3 parts in 10%, based 
on extremely stable crystal oscillator. 
100% plug-in circuits to keep generator 
working for you day in and day out. Emit- 
ter-follower low-impedance outputs for 
long-distance transmission. Wider operat- 
ing-temperature stability. Operable from 
aircraft power. Provision for external fre- 
quency standard. Human-engineered. 
Check it all out and you must choose EECo! 


ZA-601 BCO OUTPUT (24-BIT) 
Time-of-day code output (24-hour r 
cling) and any 2 of 8 pulse rates. $7,65 


ZA-803 BCD OUTPUT (20-817) 


ZA-810 100 PPS CODE (36-B!T) 
ZA-610-M1 IRIG TYPE C (23-BIT 2-PPS CODE) 


ZA-602 BINARY OUTPUT (17-BIT) pepetoes plus time-of-day. Proposed Inter- 
Time-of-day code output (24-hour recy Range Instrumentation Group formats. ZA-810 
cling) and any 2 of 8 pulse rates. $7,05 used by NBS on WWY. Either model, $11,180. 


SEND FOR TIME CODE GENERATOR FILE 301 
Electronic Engineering Company of California 


1601 East Chestnut Avenue «+ Santa Ana, California « Kimberly 7-5501 ¢ TWX: S ANA 5263 
EE 0.14 








PROBLEMATICAL RECREATIONS 33 





Find a number of the forr aabbbece which gives, when increased 


by unity, a perfect sq ne digits Mathematics Magazine 


The Tactical Systems | ratory of our Electronic Equipments 
Division is currently developing systems for the Navy, Marines, and 
Signal Corps. They ar sO In new air-conditioned facilities in 
the Los Angeles suburt Park 


ANSWER TO LAST WEEK ROBLEM: The 2nd wife underestimated 
her husband. She knew the first 14 eliminations would occur at posi- 
tions 3, 7, 8,9, 10, 11 ?, 23, 24, 26, 27 and 30, but he knew 


the first counted out of survive 15 eliminations 





LITTON INDUSTRIES 
Hills, California 
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SUPPORT 


WITH THE VERTOL 107 





The Vertol 107, twin-turbine-powered helicopter, 
offers a new concept of dependability for all 
weather, around-the-clock support of ICBM dis- 
persed launching sites. 


Under virtually every condition — including road- 
blocking storms, sabotage and enemy action — this 
advanced helicopter offers a most effective means 
of maintaining a continuous flow of essential men 
and materiel to remote missile launching sites. 


For command inspection and high priority mainte- 
nance of missiles at scattered sites, the all-terrain 
Verto! 107 offers travel time reductions up to 
90%. In addition, since personnel can be shuttled 
back and forth between home base and launching 
areas in minutes, the need for extensive house- 
keeping facilities at each site is eliminated. The 
Vertol 107 Model II can carry a 5,000-pound pay- 
load internally, externally —or, if necessary, half-in 
half-out—over a mission radius of 100 nautical 
miles — even on a hot day at 7,000-foot elevations. 


The twin-turbine, tandem rotor Vertol 107—the 
most advanced helicopter flying today — offers a 
new high in dependability for the Strategic Air 


Command. — 


a / 


VERTOL o-:0:00 


Y FLIP ALL SA 


MORTON PENNSYLVANIA 




















MSTRUMEMT CORPORATION 


1FG-300 


Integrating Floated Gyro 


CONSISTENT RELIABILITY 
in production-quantity miniature floated gyros 


with trimmed drift rate of TYPICAL SPECIFICATIONS 


INE Hu rR ; RE ryc £ Pc Ff HOU R Trimmed Drift Rate: 0.01 degrees ‘hr 
Angular Momentum: 300,000 c.g. units 
7 . 
Designed-in reliability and the n yrecise production techniques have Domping: 300,000 ¢.g.s. units 


. v, E C T ¢ Nomina! Signal Generator Sensitivi 
ombine © produce the new ZERO-ON ro he first in a new series : 
combined to produce t . a 10 mv / mr 50 mo, 400 cps 


of IFG-300 integrating floated gyros, the ZERO-ONE a proud achieve- Torque Generator Sensitivity Range 
0.05 to 3.0 degrees/hr/ma 
ment in the long line of gyro developments by REEVES. 
Time Constant: As low as 0.4 msec. 


> coOmbinatic igh reliabilit oxtreme accurz ake the : j 
The combination of high reliability and extreme accuracy make the ZERO Mass Unbalance: 0.4°/hr/g 


ONE Gyro the ideal choice for guidance and stabilization systems where Anisoelasticity: 0.003° /hr/g’” 


guaranteed performance is paramount. Dimensions: 1.8 in. x 2.75 in. 


For complete specifications, write for data file 308. 


Qualified engineers seeking rewarding opportunities in these advanced fields ore 
invited to get in touch with us 








REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America @ Roosevelt Field, Garden City, New York 
7RV6O 
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placed adjoining tape recorder heads to 
reduce hazard of stray pick-up Devel- 
oped by Halex, Inc., IE} Segundo, ¢ alif., 
the muicro-preamp contains two tran- 

ors, five resistors and three capacitors 
Amplifier 
response from 200 cps. to 


ina volume of 0.035 cu. in 
has frequency 
provides 54 db. gain, with 
and noise 
ording to the manu- 


200 kc., 
harmomic distortion of 0.5% 
gure f lb ic 


facture! 


P SAGE System for Space Proposed— 
Global satellite tracking network, con 

ing of en high-power radars and 
omputers located along a great ircle, 
ipable of detecting and tracking carth 


itellites to keep a continuous catalog 


pa biect was proposed Ph 


b 
R. Dax, Westinghouse Electric 

nt International Astronautical 

» Stockholm. Dax said that 

Spa e SAGE System will be 

eded within a decade when ther 
1.000 earth satellites in orbit 

P RICA to Hold Anniversary Meet- 
ing— 1) ilver anniversary meeting of 
R hnical Commission for 
» be held in Wa hington, 

1-2, will feature four tech 

Subjects include im 
ollision avoidance, 
ind rehabuilits Panel 


be drawn from U.S. and 


; , 
iInding 
1 


rmment agencies and indu 

il feature will be an addi 
to | Wed “Devil Ad 
ignment \C 

ff view receive 

RTCA mecting 

iton-Park Hotel 


> Non-Visible Transistors—New 


mall the 


( will soon be 
Paciic Semiconductor 
f the smallest mmer- 
with its pico line (AW 

First versions of the 

vet unnamed, will be 


ilents of th N706 and 


inder a microscop 


> Rvan Continues to Diversify—Ryan 
Acronautical ¢ San Diego, Calif., r 
ntly disclosed formation of a partially 
Ryan Transdata, Inc 

in design and development 
handling equipment William 

xander, formerly general man 

f f the Stromberg-Carlson Division 
f General Dynamics, will be president 
f the newly-formed compan 
> Hawaiian Mercury Site Readied—Con 
truction of Pacific Missile Range in 
trumentation station at Kokee Park, 
Kauai. Hawaii. to be employed with 
NASA's Project Mercury is nearing com 
pletion. Station will have RCA FPS-16 
radar, FT RW 


command transmitters 
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EARLY 
DETECTION 


CONSTANT 
PROTECTION 


LISLE 


f Ina } 
nit CHIP 


DETECTORS 


Lisle Magnetic Chip Det 


# 


breakdowns, assuring 


Ferrous particles in a lubr 


sive wear or impending breakd 


attracts these particles w! 
in the Detector, completi: 
light on the instrument | 


Lisle Chip Detectors are 
engines, accessory drive 
hydraulic systems in < 


provide early detection of internal 


t protection against in-flight failure. 
nt are a proven indication of exces- 


wn. The Magnetic Chip Detector 
bridge an electrically insulated gap 
rcuit which activates a warning 


today in jet and reciprocating 
pellers, constant speed drives and 
and military aircraft. 


“ 4 va + TT ’ 
atalog and Samples for Testing 
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and other  control-communications | | 
equipment, installation of which is an- e : 


ticipated in time for full checkout be- 


eo escubes ~ Seal Drilled Holes with... 


> Signed On The Dotted Line—Major | 

contract awards recently announced by 

avionics manufacturers include the fol- 

lowing ae Less weight! 
e Microwave Associates, Inc., Burling- 


ton. Mass., $91,000 Navy contract to rEsy Less cost! 


survey phase-shifting techniques that 


show promise for clectronic scanning . ; . 
radar antennas and to supply models “ NEW p 
of improved type phase shifters devel r PIN- 


oped as result of the survey 

¢ Sperry Gyroscope Co., Great Neck, . 

N. Y., $2.2 million contract from Rome Seal simply positively 
’ 


Air Development Center for develop- 


ment, fabrication and installation of : Prevent costly leaks! 


\N GSO-44 nuclear detonation evalua- 
tion system Now — forget conventional, costly 


¢ Computer Systems, Inc., Monmouth methods of sealing holes that serve 
Junction, N. J., $208,497 contract 

from Navy for missile range plotting as flow or pressure passages. The 
boards. Plotting boards, to measure Lee “Pin Plug” is a cylindrical plug 
45 x 150 in.. will be installed at Pacific : with a tapered reamed hole partway 


Missile Range command station to co : 
onlinctn ai taieme through its center and numerous 
@ Transco Products, Inc., Los Angeles, 
ontract from North American Aviation , Simply place it into reamed hole 
for design and development of com- and drive in the tapered pin until 
munications, navigation and _ identifica- 

ends are flush. Controlled expan- 


tion antennas for the North American 
B.70. Devices will be required to op sion Causes grooves in plug to “bite” 


rate at higher temperatures for longer R . into casting and form independent 
ods than am previous air raft anten Bi é Pah , 
Cc , seals and retaining rings. Extensive 
ompany Savs ompany aiso Tr . 
rts contract from Navy Bureau of laboratory tesis report no leaks un- 
Weapons for research and development Na , . : der normal pressures, often show 
on high altitud hig atur F 
n high altitude, high temperatun » — bone dry seals up to pressures of 


flush-mounted antennas for L-band : : 
E ; 40,000 psi. 


UHI ommunications and marker 


small grooves on its outside surface. 


beacon reccivers : i ‘ 
Federal Electric Corp., $196,490 oe | Now successfully and widely used 
contract from Rome Air Materiel Area q on aircraft and missiles — for 


for operation and maintenance of Proj “or yore 
eae ; = i cio ies umps, servo valves, regulators, 
ect By wadrop tropo pheric scatter com : a Pp ps ; £ 
munications terminal at Thule, Green | 7: etc. Available steel and aluminum 
land. The tropo system provides , | 4 and in both long and short series. 


ommunication link between Thule 


Ballistic Missile Early Warning System ae REAMED | 5° Pat 42,821,323 
BMEWS) and DEW Line rearward DRILL HOLE , ke.53 dia.>} 


ommunications system at Cape Dyer, 


Baffin Island. Company says most of eT In is 
* emploves at Thule will be Danish a . your 4 ; 
itizens = : 
¢ Sylvania Electric Products, subsidiary : ae 


of General Telephone & Electronics q 
Corp., $6 million Rome Air Materiel | —>l be-09 dia. 
Arca contract for intersite Communica a O if | 
tions svstems at Atlas missile bases in , (actual size) 
Wyoming and Kansas. Systems pro 

vide communications be tween \tl iS ] SOME TERRITORIES STILL OPEN FOR QUALIFIED 
squadron command posts and the mis : TECHNICAL SALES REPRESENTATIVES. 


sile launch sites. Company's Waltham j 
Laboratories also report a $3.2 million Write today for Standard 


contract for data processing equipment Sizes and Engineering Data 
to direct movement of Navy's 600 ft 
diameter radio telescope being con- 


tructed at Sugar Grove, W. Va THE LEE COMPANY OLD SAYBROOK, CONN, 
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TAPCO FLU 


Gleltiicm. jag e- 









SLURRIES 
Metallic Slurry Pump 





With Backwashed Seal for a 
50% Loaded Slurry 
. 3 
+ 
; : g 
\ | 


CORROSIVE 


Turbine-Driven Hypergolic 
Oxidizer and Fuel Pump 


_ Advanced engineering projects at Tarco offer excellent career oppor- 
| tunities for qualified engineers and scientists. Write Director of Staffing. 





D SYSTEMS 


ad Ulan) etme). 
all Fluids 


The Tapco Group, the leading designer and 
manufacturer of fluid systems in the United States 
has developed, built, and tested centrifugal pumps for alli 


types of fluids. Six of these Tat pumps are illustrated at left. 


These pumps, combined with other TAPco fluid system 
components and accessories, | le completely integrated, 
single-source fluid sy at low cost, supported by 


TAPCO’S eXx¢ t field service organization. 


Tapco’s capability makes possible numerous new applications for 
booster pumps, including VTOL and STOL aircraft, ground 
effect vehicles, tank irveillance and observation 


equipment, jet-p red drones, and hydrofoils. 


TAPCO GROUP 


MT EL 


DEPT. AW-660, CLEVELAND 17, OHIO 





From Analytical Study to 
OPERATIONAL HARDWARE 


... for Fighter Pilot 
or Astronaut 


SAWYER ~ 
Full Pressure 
SuIT 
VENTILATOR 
with 
Conditioned Air 


Portable 


Completely 
Self-Contained 


Shown with 
U.S. Nevy - 
B. F. Goodrich 
Merk IV Full 
Pressure Suit 


Analytical Design 

Heat Transfer + Fluid Flow 
Mechanical Design 

Fan ond Blower, plus 

associated support equipment 
Crew Environmental System 


For Further .nformation write 


A.J. SAWYER CO., inc. 
597 Oakwood E. Aurora, N. Y. 


BFGoddrich 


Electrical prop De-Icer 
for light twins 


New B.F.Goodrich Electrical Propeller De- 
if er system 18s economi ally avail ible for 
light twin-engine aircraft. FAA-approved 
for Beech 95, Piper Apache and Aztec 

approval pending on Aero Commander, 
Cessna310, Beechcraft D and E-18 and Twin 


Bonanza. ( omple te kit weighs approxi- 
mately 10 pounds Low power requirements, 


Check your nearest B.F.Goodrich aviation 


products distributor. 


B.EGoodrich 


aviation products 


Depi. AW-9E, Akron, Ohio 


aaili oe 


LABORATORY MODEL of an electrical magnetic induction plasma engine at Space Tech- 
nology Laboratories glows faintly as it converts electrical energy into the power which might 


propel deep space probes 


pulsion techniques that all concept 


STL Operating Lab | 


understood to permit de 
Pasadena, Calif.—Laborat 


induction 
sufhaently well 


lopment of 


sociated with magnet 


’ ' 
cngines ire 


suitable for deep spac probes 


wen, deuterium and hthim 


fa nagnetic nduction | ! ! 
ly mav be th e possible fuels for th nec 

Clauser said Ihe first two 
that of 


gine whi h ulti.nat plasma 
plest ind most 
motor is now operati rovide power rivaling 
nology Laboratories rin The deuterium-fucled 
ing of the Advisor ] 

iautical Research and D lopment pace mussi 
for NATO was told here enough power to mak 


| 
Dr. Milton U. Clauser, vice p r the in-between 
dent f STI told a eting wh nad Ss] ecraft where chemical and ton 


mvened to ¢ 


Group for mgim uild be well suited for deep 


im would pro 
it attractive 


1! 
iteiint 


ms while lithn 
region of 


ngines cannot operate as efheiently 


had C 


4 a 


Goodyear Completes Taxi Radar Unit 


fechnician inspects first production antennas for a new airport taxi radar system developed 
by Airborne Instruments Laboratory and made at Goodyear Aircraft Corp. in Akron, Ohio. 
System can detect aircraft and buildings up to a 4 mi. range. Reflector is made of Bondo 
lite sandwich material with stretched aluminum face and aluminum honevcomb 
and can rotate 360 deg. at 60 rpm. It will be installed at major U. S. airports 


cor 
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ern PLUGS 


Reliability for Industry - Aircraft - Space Vehicles 


CANNON ELECTRIC COMPANY, 





What’s 
missing 


Radar’s 
mirtgie)saet-l alone 


How can a radar operato wher sitivity and subclutter visibility uch as pulse Doppler, MTI, 
system performance gets marginal’? Hov vili spot performance deterioration and pulse compression, frequency compari- 
an he assess the reliability what he nisadjustments on a continuous non on. Whatever your system, the Sperry 
Performance Analyzer will assure 
inued performance to spec, or rapid 
Analyzer is bet fault location minimizing system “down 

use with FAA surveillance time 
Sperry to solve these probler nd the radar at a number of airports Write for technical data or assistance. 
result is the new Sperry Radar Perfort versior ive been developed f 


ance Analyze! his instrument will guidance, tracking and 


Or 


find and analy Variatior n tral aluation techniques employ 


mitter power, receiver ; ning, compatible with all modern radar tech- 
r . ! 


SPERRY MICROWAVE ELECTRONICS COMPANY, 


JO 





NEW AVIONIC 
PRODUCTS 





¢ Flexible time delay relay, providing 
delays cither on operate or release rang 
ing from 100 milliseconds to 60 sec., 
employs relay in combination with a 
transistorized gate circuit which is en 
rgized from a resistor capacitor timing 
network Accurac established — by 
ipphied to timing unit 
21-30 vdk 
withstand 15 


ind 50¢ 


regulated power 
( omple t 


voltage i 
Oage iS 


Input 
unit weighs 6 o7., can 
bration through 2,000 p 

i nding manufactures 
Controls Division, 591 
3 Calif 


m Blvd., Los Angel 


@ Miniature clapsed time indicator, 


suring on 0.65 in. in diameter 
Z., pl 
ncrement 
l-hr ncrements 


Readout numera 


} 


ipproximately the 


characters. Indicator 
m from 28 vd 

Manufacturer 
Elgin 


itv Blvd., El 


@ High-speed punched tape reader, 


; 


yptica mning system 


topping on charactet 
rate of 200 eight- 
| yd Device ha 
me-inch wide 
Normal tape reading 
with fast 
ions of up to 1,400 chara 
sccond. Device 
50 Ib., oy 


Manufacturer 


550 ft 


peed 


measure 
7 in., weigh 
60 cp 
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National 


paci 
Mylar paper 


reading rate im 


operates 


TASKS FI 


A moderate sized orgar 

fabrication of aerodynan 
uring instruments and 

devices; Task Corporat 
mechanics, 


Our record of succe 
ments and equipme 
aircraft and missile 
government agen 
research, or requir 
mechanical device 
lished an exceller 

combinations of 

in the solution 


Should your re 
areas of activit 
t 


Phone PR 


TASK CORPORATION, 


1009 East Ve 


High Power De 
M 


Aerodynamic Test 
instrumentation 


D OF INTEREST 


zation devoted to the design and 
research equipment, force meas- 


ectro-mechanical energy converting 


field of interest includes fluid 
d mechanics, and optics. 
attested to by the Task instru- 
now being used by the major 


manufacturers and associated 


performing aerodynamic 


ng high performance electro- 


Our technical staff has estab- 

reputation by providing new 

alytical and mechanical skills 
sult engineering problems. 


jirement fall in any of our 


we will be most pleased 
it with you. 


ect 4-3100 or write: 


Ave., Anaheim, California. 


Pumps, Fans 
and Blowers 


Refrigeration Systems 
and Equipment 





Febure Corporation 


Which of these 
Craig skills and 
services 
can help you ? 


Systems housing — light weight, high strength 


aluminum shelters, vans and trailers 
Systems components — telescoping 


Systems installation service — layout 


antenna 
masts, transit cases, cabinets, equipment racks. 


and 


installation of transportable systems, through 


final checkout. 
Systems packaging research — eng 
and development for ground 


gl support 
electronic equipment protection. 


neering design 


and 


Complete production facilities — to handle your 


complete packaging assignment. 


A unique “aluminum-chemical research 
engineering “brainpower pool” for 


service — 
olving 


virtually any problem in aluminum and foamed 


plastic fabrication. 


WRITE TODAY FOR CRAIG’S 
CAPABILITIES BROCHURE 


SYSTEMS, INC 


Bil, 360 Merrimack St., Lawrence. Mass. - Tel. MUrd 
siness Systems and equipment are an 


Cedar Rapids ( 


lowa —a Craig sudsid 


dock 8-696} 


ther Craig specialty through 
diar 


y 











SPECTRACOAT ANNOUNCES 


INFRARED 


interference Filters 
to 2S MICRONS 


A 


Rod 
© 


TRANSMISSION, 


WAVELENGTH, “< 
Spectrographic scon of production batch 
#1608. Side bond ottenvation: < 1%; poss 
region overage transmission: > 60% 
placement range ovoilable; 15y to 80u 


cut-on 


Application information for specific projects 
is available on request. if you're interested 
in developments in Infra-Red or Visible fil- 
ters, reflectors and coatings, we'll be de 
lighted to have you receive the Spectracoat 
Scanner with our compliments. The Scanner 
is an occasional, technical report on Spec- 
tracoat's research, production and applice- 
tion developments in the area of thin film 
optics. SPECTRACOAT, INC. Dept 

248 Harbor Bivd., Belmont, Calif. Ly 1-0358. 
FILTERS: wavelength pass; band pass; neutral 
density (beam splitters); variable density (wedges 
variable wavelength (wedges, color wheels 
COATINGS: Anti-refiective; electrical 
reflection mirrors; reticies 
CONSULTATION: optical and vacuum systems 


high 

















Westrex Recording Equipment Dept., 
itton Industries. 6601 Romaine St., 
Hollywood 38, Calif 

e Elapsed time indicator accurate to 
] under severe environmental condi- 
subminia- 


MIL-E 


indicator 1s 


exceeds 


The dc 
meets OF 
~65] to 
500 


tions 
turized and 
§272C at 160F. 100.000 
ft. altitude, 10 to cps. vibration 
it 10g. Available in 1,000 to 10,000- 


beam. Capacitance to ground and se- 
nes inductances are kept low, definite 
and equal. International Rectifier Corp., 
1521 EF. Grand Ave., El Segundo, Calif 
XD 50] 
capable of unusually high 
frequency operation, have been added to 
a line of diffused gallium arsenide mesa 
tor Ihe XD 503 ha 


maximun utoft frequen 


@ Varactor diodes, 


through 503 


I vpes 
Pp 


microwa itd 


rated 


km | 


14 km Diode ire 


: ‘ ; 
double-ended bervilium 


Iexas Instrument 


$12, Dallas 21, Texa 


@ Transducers, Models |5-R-60-1-D and 


1D, are dx output m xdel addi 


ompany's line of Transipot 
| | 

transduce: 
tandard size 15 


for 400 


merat 
petat 


ind rotary motion 
i 
models 


nounting e designed 


iccept 


power, and are capable of « 


ind 
volt 


bur model | my range ot 


it frequencies ween 300 
wel 


( wit! lihed input 


e Faraday rotation circulators, Modcls 
CK li CKU 100, CX 100, CXL 140 
ind CXB 14 vswr of ily | 


h iv¢ 


man n rts and produ 


+ db. may 


e High-voltage silicon rectifier columns 


‘ 
| 4 


rms/deg 
| includes 
rcurt output 
irrent , wh minates diode threshold prob 
Rectifier lummns « v mod lem This provides sharp null with fin 
ign to optimize ywer per ut linearity about null point and absolut 
ind provide ru 
Basic 


ester gla I 


py utput at null point 
olumn module ’ m I Arnoux ( 
) W.. Washington Blvd... Lo 
fer cell iItage dividing cir vy al Calif 

heat di hield 


hv column compris 


ccording to 
orp., 11924 


Angeles 66, 


rectiner mufacture 


oard containing tw 
ipating A star 
® Miniature and 


PN30 


free gyros, MIO 
developed ind tested for 


AVIATION WEEK, September 26, 1960 





aircraft, missiles and drones are said to 10 my. to 10 
combine small size, low weight and high 
performance. Cageable FN 30 1s two- 
axis, miniature free gyro with or 
d.c, motor and is available with outer 
gimbal synchro pickoff, potentiometer 
pickoffs on both axes, or potentiometer 
pickoff on the inner gimbal and synchro 
pickoff from outer gimbal. FM10 is two- 
ixis miniature free gyro with synchro 
pickoffs and torques on both gimbal 
Both series provide 10g vibration 
resistance and have gimbal inertia to 
ingular momentum ratio of 1.3 x 10° 
sec. wheel with rigid gimbal 
for high performance. Day 
trom, Inc., Pacific Division, 9320 Lin- 


In Blvd., Los Angeles 45, Calif 


10 min 


ac dix-Pacific 


le $8, are a\ tilable 


versions 


ing 


nectors can be 


ixcs 


gm.-cm.” 
tructure 


e Static relay, SR-101-1 A, with modular 
construction, is designed for high reli 
ibility and airborne 
Rated lifetime is a minimum 
nillion The solid-state 
vill withstand 100g shock and 30g to 
2,000 cps. vibration. It weighs 10 oz 
will operate and release in ap- 


In space vehicles 
of one 


cvcles relay 


max., 


mili 


Hard g lay 


deternorati 


hum copper and 


ind 50 microsec., re- 
ectively, has operating current at op- 


proximately 10 


} 


i 

of 60 muilliamps., max 
of 30 v.d.c., pick up 
and drop out 

, ( Cae 

1 : 
BI 


@ Telemetcring subcarrier discriminator 
Model TDA-300 
, am 


; 


lar leslar ' 
, Cmp VS MOCULAT COI 
id inl ed ati 
up WiiMmMuM 
units, cach 5] 


can be t 


in 
k. Power consumpt 


v.a.C., input range 
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ter), output stability is 
warmup 

Division 
Wav, North Hollywood, ¢ 


ma iTi¢ 


no imput t I optimum re liability. Thirty day 
ry. Microdot, Inc., 220 Pasadena . 
Bendix ¢ So. Pasadena, Calif. 
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© Coaxial connectors, comp!) 


; 


ing configurations, including 
Mak 
mounted 


ably. Mated length is 1 


ind f 


¢ Subminiature four-pole relay, double- 
throw, measuring approximately 0.6 x 
Giibes h | 


1.0 x 0.925 in., weighing 14 


mtact rating of 2 amp. at 25 vd 
115 vac. Operating temperature range 

65C to 125C. Unit can withstand 
Og vibration at 2,000 and 
hock. Manufacturer: Leach Corp., Re- 
Division, 5915 Avalon Blvd., Los 
calif 


cps. »Ug 


Angeles 3, ¢ 





LIGHT WEIGHT one ounce max. 
SMALL SIZE one cusic incu max. 


MINIATURE 
PRESSURE 
TRANSDUCER 


SERIES 401 


Actual Size 
1” dia. x 1” long 


Standard Nominal 
Potentiometer Resistances 
400 to 10,000 ohms 
Electrical Connection 
Pigmy receptacle or 
soldering terminals 
Mounting 

Flange or bulkhead 


Write us 
regarding your 


High vibration performance 
35G to 5,000 cps 
Pressure ranges 
Absolute, differential 
and gage pressures 
| to 0-400 psi 
Differential pressures 
+ 200 psi 


COLVIN 


LABORATORIES, INC. 


enwood Avenue 
range, New Jersey 








2 *+7 
10 


transducer 
requirements. 








SPACE TECHNOLOGY 





Are Wind Tunnel Simulates Re-Entry 


Palo Alto, Calif.—A prototype rota 


ing arc wind tunnel to provide a contin 


uous contamunation-free stream of ga 
for simulating re-entry conditions of 
20,000 fps. and 15,000F f 


: 
periods has beet 


7 
Inc., subsidiary 


The uni 
} ] 
veloped t deliver 
- } } 
speciic enthalpies 


2 } 
Btu ) it pressur 


INSPECTION for water leaks prior to operation of Vidya arc-heated wind tunnel is made 
by engineer Glenn Tickner. Tunnel provides wide range of Mach and Reynolds numbers 
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Rotating-Arc Plasma Generator 


Chember pressure pia 


Air Flow tb. sec., Nozzle A 
Nozzle 6 


Air enthalpy Btu. Ib. Nozzle A 
Norrie 8 


Power to air, Btu. sec. Nexzle A 
Noxtrile 8 


Efficiency, per cent, Nozzle A 
Nozzle 8 


Arc veltege drop 


Power to arc, Bty. sec 


250 


045 
0 047 0 056 


1,000 1,000 
8,000 7.000 


450 490 
75 #0 


25 
25 20 


180 220 %0 430 460 550 


680 840 1,340 1.630 1,7350.2,090 





impr 
Mpones unit 
mpany 1 ilso building 
ror measuring vari 
th high tt mperature environ 
|, under contract with NASA 


nine . ter ‘ 
ping isitometer—a devic 
rather than aver 


a ga 
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CAPSULE designed for three men is shown in artist's conception at left. Space station and winged re-entry vehicles are at top and 


below. At right is double wall test specimen 


lare will occur at any particular time 


Aeronutronie Studies Three-Man not well known, although they hav 


} } + 


en observed on the order of ab 


Space Vehicle for Long Orbits reo a year information ‘becomes 


Newport Beach, Calif.—Promising my h ng fro d them or warning from the 


1 
l hes in be timed 


, Pos yt ] 
' uld permit a crew to return t 


1 


Report Criticizes 
Atomic Planning 


Washington—Primarv management 
iblem in the U.S. atomx nerg 
the lack of sufficient long- 
y to move promising con- 
mimittee on re 
ent of the Joint ¢ 
‘ommittee on Atomic Energy 


report titled ‘Frontiet 
mic Energy Research,” the subcon 
f ton of ttee said the principal long-rang 
’ rew mn electror inning problem is the “selection of 
impact he f lead n stopp t] jects” and said an atmosphere must 
vould provid rticle of energ' er ki created, “in which the seedling 
| ch various gas¢ | radiation are creat rojects of faraway applications can 
pumped t naintaim envirol ( nu penetrate th | mpete effectively with the pressures, 
mental temperatures within limit 1 rt said. “So something hedules and requirements of short- 
Th tructure under studv is 15 f 22 in. of lead would be ¢ nge urgent work.’ 
with an inside diameter of 7 hield a human occupant aga In essence the subcommittee called 


1ons are incorporated for I protons.’ for a greater volume or more lucid pub- 
1 highly secure area prov g he probability that m information on the atomic energy 
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High thrust production and instantaneous response of Hamilton 
Standard Hydromatics give Lockheed C-130B’s exceptional STOL 
ability... unmatched flying ease and safety margins 


With its advanced Allison T56 engines and Hamilton 
Standard Hydromatic propellers, the C-130B is 
creating impressive new standards of performance 
and operating efficiency which fit it for a vital role 
in the air-cargo era 


PROOF: It carries approximately 20 tons of cargo 
... cruises at speeds up to 370 miles an hour... has 
a maximum service ceiling of 40,000 feet...and 
because of the high take-off thrust produced by its 
turboprop system, can use runways as short as 2000 
feet. The system also provides extreme sensitivity to 
air-speed and power changes. Result: the C-130B 
offers outstanding flying ease and landing and 
take-off safety margins 


MANY OF THE SAME CRITERIA that make an ad 
vanced turboprop system ideal for the Hercules also 
make propellers the logical choice for hundreds of 
future military and commercial aircraft—far-ranging 
subsonic surveillance and attack aircraft VTOI 
and STOL assault transports and cargo carriers. In 
fact, wherever the mission need is maximum range 
payload or both propeller systems will continue to 
be the most efficient propulsion method 
& a e 

MORE NEW PROPELLERS are in development today 
at Hamilton Standard than ever before. Complete 
information on these programs is available. We 


welcome yout inquiry 





AMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


SOME OF THE MANY FIELDS OF GROWTH AT HAMILTON STANDARD 


ENVIRONMENTAL CONDITIONING SYSTEMS ENGINE CONTROLS for 
for space vehicles and such advanced air- 
craft os the 8-58, 880, 8-70 are important 
aspects of Hamilton Standard diversification 


over 20,000 air 
craft gas turbines have been produced by 
Hamilton Standard. The company's latest con 
trol work involves advanced rocket engine 


ELECTRONICS ct Hamilton Standard includes 
broad experience in flight control, instrumenta- 
tion, static power inversion and electrical con- 
trol for aircroft, missile and GSE components. 








ing of promising projects, rather than 
year-to-year budgeting.” 

General funding level of the atomic 
energy program was considered adequate 
by the subcommittee, with the Rover 
project being the major exception, The 
Rover project is a “later stage of devel 
opment” and requires large outlays of 
moncy immediately to take advantage of 
the technical progress which has been 
made with the nuclear rocket concept 


Apollo Bid Conference 
Attended by 88 Firms 


W ashington—\\ id n 
industrial an raTNiZ 


ind 
bid 


‘Lockheed Scientists Envision Mars Vehicle until ret | and : onboard 


Manned flights to Mars and Venus during the 1970s are envisioned by scientists at Lock = 

heed Missiles and Space Division at Palo Alto, Calif., utilizing a vehicle such as is 
. . : nference 

depicted above. Chemical rocket boosters needed to reach interplanetary flight speed . 

would be used as part of the space vehicle and payload for the flight—including life support ; = 


systems—would be carried with the booster fuel tanks, supported on the rocket motor 
Acronca Manufacturing 


nutronic Division of Ford 
\iResearch Division of Gar 

rp., Allied Research Associate 
Amcel Propulsion, Inc.; American 
it sees tl lution itional method of financing govern scl orp., American Machine 


structure. Two booster rockets, which would be refueled by other identical boosters, would 
be fired into earth orbit, carrying crew and payload. Once on course for Mars in parallel 
flight paths, the two rockets would be strung together by a half-miletong cable. Mancuvers 
would be produced by using small vernier rockets 


to the long-range planning problen m wencies on a vearly basis nd yundn 0 Armour Research 
continuing review of the best hnica n 1 review f Nc energy fr F oundatio ( orp Baldwin Lima 
pinions of the mic scientists by tl searcl he subcommitt un ’ Hamilton, Battclle Memorial Institute, 

th problems “was the Bechtel Corp., Beech Aircraft Corp., 


long-term assurance of fund- Bell Acrosystems Co., Belock Instru- 


n ff the greatest 


} exe itive 


need for 


Some of the 
projects listed by 


> Hdst U 


port which have | 
for sometime bv nuclear 


: : 
production of chemicals 


ae ] 
minetal 


in i] 
The only advance pr 
potential discussed wer 
being pursued, such as Rover Snap and 
controlled fusion, Controlled fusion is 
still considered many year v from 
hardware development but it | 
tential of producing the fir 
very high specific impuls« 
gine and essentially would 
best features of the Rover thermo-nu ie : 
clear rocket and an ion engit 
wale arse os ep ae Shock Waves Reach Mach 80 Speeds at Impact 
ss of what technical opportunities | Collision of two shock waves traveling at Mach 80 speeds lights up this hydromagneti 
1 ubcommittee believe is a shock tube at Boeing Airplane Co. Inititally, the waves travel at Mach 300 and are slowed 


ne 


the execut brancl to Mach 80 at impact. Tube is made of heat-resistant glass and uses liquid nitrogen 


poured into a vacuum line to help obtain a very low vacuum in the tube 
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ment Corp.'s Astrospace Labs, Inc., 
Bendix Systems Division, Boeing Air- 
plane Co.’s Acro-Space Division, Burns 
ind Roe, Inc., Burroughs Corp., CBS 
Laboratories Division of Columbia 
Broadcasting Svstem, Inc 
Also, Chance Vought Aircraft, Inc.'s 
Vought Astronautics Division, Chicago 
\crial Industries, Inc., Chrysler Corp.'s 
Missile Division, Cleveland Pneumati 
Industrie Inn Instrumentation and 
Control Division, General Dynami 
: Onvall Division, ( ook I lec 
echnical Center Division, 
Cornell Acronautical Laboratory, Inc., 
Curtiss Wrght Electronics Dy ision, 
Douglas Aircraft Co., Fairchild Camera 
ind Instrument Corp.'s Dumont Mil 
tary Electronics Organization, Electro 
Mechanical Research, Inc., Electronix 
Communication, Inc.'s Marketing 
Dept., Emerson Electric Manufactur 
ing Co., Fairchild Aircraft and Missiles 
Division, and Franklin Institute 
Also, General Electnic Corp., Gen 
1 Mills, Inc.'s Mechanical Division, 
General Motors Corp.’s AC Spark 
Plug Division, General Precision, Ine 
Goodyear Aircraft Corp., Grumman Air- 
raft Engineering (¢ orp., Guardite Co.'s Pa 
Space Technology Division, Gulton In = 
lustries, Inc., Hazeltine Corp.'s Ek , 
tronics Division, Hoffman Electronic . . + 
Com Sette: Aiea Oa. Tne Satellite-Detecting Telescope Being Developed 
tional Business Machines, International Balloon-borne satellite-detecting telescope being developed by Electro-Optical Systems for 
lclephone and Telegraph Laboratories USAF (AW Sept. 19, p. 37) has parachute for return to earth. 
Litton Systems, Inc., Lockheed Aircraft 
Corp Missile ind Space Division 
Ravmond Loewy Associates, Martin 
( McDonnell Aircraft Corp., Mid 
vest Research Institut ind Munn 
ipolis-Honevwell Regulator Co Acro 
nautical Division 
Also, National Cash Register Ce 
North American Aviation, Inc.'s | 
Angeles Division, Northrop Corp 
Norair Division, Philco Corp., Pratt & 
W hitnes Aircraft Division of United 
\ircraft Corp., Radiation, Inc., Ray 
theon Co.'s Airborne Equipment Oper- 
tions, Radio Corp. of America’s Astro 
Electronic Division, Reed Research, 
Inc., Reeves Instrument Co.'s Dynamics 
Corp., Republic Aviation Corp., Uni- 
rsitvy of Minnesota's Rosemont Aecro- 
nautical Laboratories, Ryan Acro 
nautical Co.'s Electronics Division, Sci 
ntific Planning Associates Corp., Servo 
Corp. of America, Space Electronics 
Corp., Space Technology Laboratories 
Inc.'s Contracts Operations, Spartan 
Corp 's Electronics Division, and Sperry 
Rand Corp.'s Sperry Gyroscope Divi 
On SPHERICAL ASPHERIC CORRECTOR 
Also, Stanford Research Institute, MIRROR 7 f- PLATE 
Stanley Aviation Corp., Stromberg Carl 
n Co., Sun Electne Corp., Sylvania 
l.lectric Products, Inc.'s Electronic Svs 
Division Thompson Ramo 
wldridge Inc.'s Tapco Group, 


ted Aircraft Corp., Missiles and DETECTOR __ a CONCENTRIC CORRECTOR 
Dept. of Hamilton Standard MOSAIC PLATE 


a 


a 
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the elements of Command Control: 


Data Acquisition and nacruaes 
The measure of ar ly CON mand 
control system is time. Success 
depends on how fast the system 
can close the loop between 
detected action and counter- 
action. Command control 

begins with data acquisition 

and ends with data application. 
Here, IBM's experience 
encompasses subsystems for the 
acquisition of information 

from distant and varied 

sensing devices, and for the 
presentation of refined data to 
commanders for military action. 


Data Communication 
High-speed networks that link 
command control computers 
require facilities to assemble 
and direct masses of data. 
Time is important. IBM data 
communication capabilities 
are evident in systems such 
aS SABRE, a real-time activity 
control network; and INFORMER, 
a rugged, mobile field control 
center. These systems employ 
communication techniques 
involving real-time data 
channels, data conversion 
and message switching. 


Data Processing and Control 
Information must be quickly 
reduced and refined through 
computer processing to 
prepare it for command 
decision. Here again time 

is paramount. IBM has solved 
special data processing 
problems with standard 
systems such as the 709, 
installed for space vehicle 
orbit computations, and 
advanced systems such as the 
AN/FSQ 31V, in production 

for the Strategic Air Command 
Control System 


. all systems capabilities of IBM 


IBM solutions to command control requirements range in scope from antisubmarine warfare studies to Air Force 
control systems like project 473L, and from the compact INFORMER to STRETCH, the world’s largest computer. 
From study to implementation, IBM has proved its ability to solve the problem of time in all three elements of 


Federal Systems Division, 326 East Montgomery Avenue. Rockville. Maryland IBM 
) 


command control systems. 





Division, Vitro Corp. of America’s Lab- Sciences Steering Committ 
oratories Division, Washington Tech- committee has responsibility f 
nological Associates, Inc., Western ing scientific satellite and p 
Electric Co., Inc., and Winzen Re- ments 

search, In New consultants and th 
vhich they will serve are 

@ Astronomy—Dr. Dirk Br 


~ v . . 
Space Consultants University Observatory; D 
| . > , J . Pierce, associate director of 
Appointed By NASA ne. hist ‘Seah Platianad: On 
Washington—Twenty-five consultants and Prof. William F. Fowler 
have been named to advise the National ment of physics, California Ir 
Acronautics and Space Administration Technology 
in five areas of space science © lonospheric Physics—Prof 
NASA said appointment of the con Helliwell, department of el 
sulting group of leading scientists had gineering, Stanford Univer 
been planned for some time as part of Hans Hinteregger, Air Force 
the organizational structure of the Space _ Division; Dr. Francis S$. John 


Titan-J ICBM Launched at Cape Canaveral 


First successful launch of a USAF-Martin Titan-] intercontinental ballistic missil< 
at liftoff at Cape Canaveral, Fla. Missile was the 14th Titan to operate successtu 
launches. Shot was made 5,000 mi. down the Atlantic Missile Range 
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po-si tion 
MARKETING MANAGER 
GOVERNMENT CONTRACTS 
For the electronic and 
electro-mechanical Systems 
Department of a nationally 
known corporation. 


This position, reporting to the 
Departme nt Director, offers an 
opportunity fora qualified, 
professional marketing manager 
to create a complete marketing 
function in a substantial 
government-contract systems 
business. Located in a pleasant 
New England suburban 
community south of Boston, 
Nortronics has a successful 
record of engineering and 
producing precision navigation 
and stabilization systems. 

For personal interview please 
submit resume and salary 


require ments to: 


Mr. PAu J. Dorr 

Mana Jer ¢ f Personne l 
Precision Products Department 
100 Morse Street 


Norwood, Massachusetts 


NORTRONICS 


NORTHROP CORPORATION 
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Our choice for jet-engine pre-cleaning 
at Utica Division of Curtiss-Wright 
is Ferlon, and here's why: 
by Dean S. Shiels 


“We had to have an alk ! pre 


tenacious carbon de posits 


cleaning solution that removed stub 
lead deposits 
heavy heat scale and oxides from jet-engine parts. We wanted to reduce 
d the chemical life of mor expensi 


born soils, rust, resins 


cycling time substantially, and ext 
solvents 


“VW vandotte 


the cost of subsequent solutions It is an excellent rust remover for mag 


FERLON ni reduced ¢ veling time on most parts, ane cut 


netic steel parts has saved considerable 


parts and has show: idence of injury to any sound metal. It 


] 


has reduced rejects for proper cleaning to a minimum, and paid for 


itself many times ove! 
= 
Mav we demonstrate the 


to vou? Call your Wyandotte r pre 


sentative, or write us direct 
Wyandotte Chemicals Cor 
poration, Wyandotte, Mich 
gan Also Los Nietos, Cali- 


forniacand Atlanta, Ge orga. 


yandotte 


FORD DIVISION 


*Metallurgist d. 8B. 
Curtiss-Wright Corporation 
Utica (Michigan) Division The best in chemical products for metal finishing 
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labor in cleaning ferrous 


heed Missiles and Space Division; Dr. 
C. Gordon Little, chief, Upper At 
mosphere and Space Physics Division, 
National Bureau of Standards; and Prof 
(corge \\ 
of clectrical engineering, University of 
Illinois 

@ Lunar Sciences—D: 


Swenson, Jr., department 


Harrison Brown 
department of geological sciences, Cali 
fornia Institute of Technology; Dr 
Maunce Ewing, Lamont Geological 
Observatory, Columbia University; D1 
mas Gold, department of astrono 
ornell University; Dr. Harold H 
ogical department, Pri 


tv: Dr. | 


ncecton 
rank Press, division of 
geological scence, California Institut 
f Technology; Dr 
National Institute of Arthnt ind 
Metabolic Disease, National Institut 
if Health: and Dr. Harold C. Urey, In 
stitute of lechnology ind Engineernneg 
f California 
® Particles and Ficlds—Dr. Kinse 
Anderson, physics department, Univer 
sity of Califormia; Dr Rennes N. Parker 
Ennco Fermi Institute for Nuclear 
Stud University of Chicago; Prof 
Rossi department of physi 
tts Institute of Technolog 


\. Van Allen, department of 
tronomy, State University 


1): John R W 1 kler 
niversit f Minn 


Gordon Tomkin: 


she 
{ TIVOTSITY 


© Planetary and Interplanetary Sciences 
Ph H. Abelson, Carnegie Instit 

f Washington. D. ¢ Dr. J. W 
rlain and Dr. Gerard P. Kun 


Stant 
Nev, dey 
f Minnesota 


AMC Contracts 


Al B, ( Jhio 


Wright-Patterson 
ares lice ng ‘ 


\ y 


It tica Division The Hendix Corp 


‘ Hy4199 se 
Wright 
Wright Corp Vood-Hidge 


‘ nes for WN } 


\eronaatical Division ( urtia« 


A 


Convair Division tieneral Dynamics 


Corp Ft Wort! Tex B-58A we 


Defenne Products Division Fairchild 


Camera and Instrument Corp 


' 
4 « 
Gieneral Electric Co We 
‘ flow. type 
VE ’ , a4 
Kay Department, General Electric ¢ 
Wis, spare parts for the 6 
' if ‘ 
LD-415A magazine 
A} HOO) F1656, $95.18 


A\ikaline Battery Division, Guiten Indus 
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tries, Inc., Lodi, N. J., nickel cadmium bat ration ystem and spare 


f part Dalmo-Victor Co., Division, Textron, Inc., 
ery program, contract AF 33(600)41670, Mod 1000 program, letter: ont he t 
$46,544 (600)41839, $2,595,019 
Collins Kadie Co., Cedar Rapids, Ia., in- Pioneer-Central Division, The He ignal data recording 
dicator, horizontal situation, type AGU-2/A Corp., Davenport i indi ‘ ind 
Aerno 60-6323, 150 ea,., spare parts, ground ber integrally it .V $58.39 


Imont, Calif design, fabricat nd 


i new record p bach é wi the 


data contract 

support equipment and data, letter contract accordance with lo Magnetic Instrument Co Ine 

AF 33(600)41813. $219 1-27279( USAF), 195 erno 6! wood N y ndicator et ] 
(ieorge V Clark Cea., . Englewood and data ontra 5 


juantity type A/A245-8 ir acco 
N J stock number 6760-290-8133, reel 3-600-60-247, $25,492 


with specification MIL-I-27220A 
rno 46 
horizontal situati« ind data ntrac AF 33(600)4185 
raphk filn steel paintec finish , 10 60-6308, 108 ¢ 53 -600-60 

j ber 6760-282 


rraphic film steel, enameled finish Collins Radio Corp., I lated March 3, 196 AC 
1., stock number 6760-598-7276, reel indicator 52 


S8, reel, rizontal ation display 4 


, Boeing Airplar 
h . PH-312, steel, EB finish, tract AF 33(600)418 neering 
; 7 


; light 
nber 6760-263 -¢ 0. can, John Oster Manufacturing raft ncluding supporting 
storage, 7,960 ea., usmas ia., coupler Tacan, tr odification and technical assist 


i I equipment contract P I 6-674-321 é ntract AF ,(600)41878, $61.55 
600341926. (IF R :.800-H6 ontrac : Federal Systems Division, International 
John 1. Thompson & Co., ashing Pp . 9606, Aerno Business Machines Corp., Owes: 

pat : tr 


I) \} i i ne distrit 


itle : co } 1 r lanagement-engine 
omten > if zy £ } v ASQ-38(V) weap 


al 3 ' 161, letter 


600)3824 $721,000 sircraft. letter 


. , ) 859 
Serveomechaniames, Inc., Hawthorne i ! . $60,892 
} ingle ‘ tts or ‘ nt Al 


Sperry-Phoenix Co. Division, Sperry Rar 
Hell & Howell Co., © 


Corp., Phoenix, Ariz., extension of tin 
lc lens “ee ynitr t j support of drone testing modification a 
(B&H) FSN 6760 7-1 ework of AN/APW-22 transponders 
Airborne Inetruments Laberatory Divi- . pa . ae ' lemental agresmens number six to AF 
sion, Catler-Hammer, Inc., Deer Park, N.Y AF 33(600)41859, $41,310. (600)39540, $151,913. 
ra r ping et AN/ARR-27(XH 


? 1 
‘ ni 


$474,648 
famera Equipment ¢ 
7. ¥ cS | thor 


‘ 


Pp 


Syetems Development Corp 


modifi 
emblies) 
104, 75 


941946 


A\ikkescarch Manafacturing Corp. of Ari- 
seona Division, The Garrett Corp., Phoenix 
Ar : ‘ turbine t 


37 AC Ain ‘ model ATSC 


r ; 

I Oopare $ 4.517 

Flight repulsion Division, General Elec- 
trie Ce ne { i turt 


Vertol Division Hocing Airplane 
. ‘ Mode 44A 
ippor 


nu 


\-Hay Department, General Electric Ce., 
nuke W par F for the C-3 


sue AGE 


Defense Bleetronics Preducts Division, 
Kadie Corperation§ of America 


Crucible Steel Company of America, Mid- 
. m 


Al 


" 
ie? ‘ n 


Lockheed Alireraft Corp Marietta 
e tent sintenance and 
ria comeract AP’ SO(000)41568, SORS00,, GE Develops Gearless Power Drive for Tartar 


p ne es for ship 


Fire control director of Navy's Tart ssile, installed aboard the USS C. F. Adams 
ari ; ~ . . 

13,600)  muissile ship, is equipped with a gear ower drive developed by General Electric’s Ord- 

nance Department at Pittsfield, Ma FE. B. Canfield, co-inventor of the power drive, 

Federal stems Divis . —_ - 

ederal Systems Division, International hows contrast between small drive ised in Polaris missile and the large Mk. 73 

Husiness Machines Corp Owego N y 

nponent AN/ASB-9A bombing nav drive motor in background. New iminates resonance and backlash. 
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ular Gyro Reference Syste 
is shown at right. This al 1 is especially suited to high 
1 provides h, roll and heading information 
sight, attitud 


nputer and doy 


One of many different Honeywell 


rcraft ar 


performance alr 

for the automatic flight 

indicator, Magnetic ¢ 
ns are available 


pler navigation. Over 2 
to meet all aircraft pace vehicle and special purpose land 


vehicle requirements. 








New Modular Concept 


for Gyro Reference 


Sy stems Honeywell offers you over 20 new 
Modular Gyro Reference Systems to meet virtually 


all aircraft, missile, space vehicle and 
special purpose land vehicle requirements. 


This versatile new family of Gyro Reference Systems Typi ns available provide: Standard Attitude, 
omponents, True H ng Attitude, All-Arttitude and True Head- 


is created from standard, off-the-shelf | 
to offer great flexibility, proven reliability —and, fast ing Att e, Multiple Output All-Attitude, and Low 


delivery. Accelerometers, repeaters and control pan- Drift A th All-Attitude. Many others are also 
systems are applicable to a wide va- 
es ranging from commercial and mili- 
t aircraft, to heavy tactical aircraft, high 
uircraft, missiles, space probes, and 
e land vehicles 
new Modular Gyro Reference System 
Concept, you can choose from the following fea- 
tures | t your exact needs. 


els combine to give you the widest selection of gyro 
reference systems available anywhere. This means 
that you can select the exact system to meet your re 

quirements without waiting tor or paying fora long 
development period. Extensive field and laboratory 
histories on each of these Honeywell reference sys 
tem components assure system reliability 


Here's what Honeywell's new Modular Gyro Ref- 
erence System Concept offers you: Ready time—1/10 second from inert storage 


@ Minimum delivery time Accuracy—to 0.1°/hr. drift 


@ Lowest possible cost Gyro weight—as low as 2.8 Ibs. each 


Erection—to computed local vertical without 


Elimination of structural problems encoun- 
Schuler loop 


tered when gyros are combined on a single 
platform Freedom—360° continuous—all axes 


Maximum flexibility and packagability Acceleration—to 90 G sustained 


Ease of maintenance (through modular To obt py of Honeywell's new book, “Gyro 
Refere Systems,’ contact your Honeywell repre- 


ativ write: Honeywell, Aeronautical Divi- 
Less volume required through easy ion, De \W-9-167, 2600 Ridgway Road, Min- 
utilization of irregular space Minnesota 


makeup) 


Honeywell 
Engineers and wens a — | 
er HH) Militing Products. Group 


121 





JANITROL MAKES COUPLINGS? 


High-pressure high-temperature couplings that can be 
disconnected and reused repeatedly are just a part of 
Janitrol’s line. We produce them in sizes from 1” diameter 
on up, in volume, for an impressive list of primes and 
carriers, along with control valves, heat exchangers and, 
of course, heating equipment for which we are well known 
All of these products call for the kinds of skills and facili 
ties we got a head start on back in 1942 

Send for “Janitrol Resources” an illustrated, factful, 
unsentimental report on our exceptional capabilities 
Janitrol Aircraft, 4200 Surface Road, Columbus, Ohio. 


ANITFROL AIRCRAFT 


Tv 
CU SS A division of Midland-Ross Corooration Mo b. 
APE 


pneumatic controls + duct couplings and supports + heat exchangers + combustion equipment for aircraft, missiles, ground support 





Titan Engines Reach Final 
Assembly at Aerojet Plant 





“* 
saith 
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Second stage engines for USAF-Martin Titan intercontinental ballistic missiles 
are shown on the assembly the Liquid Rocket Plant of Aerojet-General 
Corp. at Sacramento, Calif 1¢ is being readied for a static test (above 
left). Two engines at te n the final assembly area for checkout prior 


to packing for shipment. § | stage is loaded into its container (below 
Engine delivers 80,006 








hen) _FLY WEATHER-WISE = 


These weather items prepared in consultation with the United States Weather Bureau 


PLANNING 


CEILINGS AND VISIBILITY 


The Civil Air Regulation’s “Visual Flight Rules” state that all 
VER flights must remain clear of clouds— 1000 ft. above, 500 ft. 
below, and 2000 ft. horizontally in uncontrolled air space. An 
altitude of 700 ft. or more must be maintained in control 
zones (near airports) and control areas (along airways). Ceilings 
of 1000 ft. are required in control zones. In continental control 
areas cloud clearance must be 1000 ft. above, 1000 ft. below, 


and | mile horizontally 


ba planning VFR flights, you must determine that Stations for up-to-date meteorological reports and 
visibilities along your proposed route are at least Flash Advisories 


1 mile at all times—3 miles in control zones and con- 
trol areas and 5 miles in continental control areas Mobil, too, helps you in planning trouble-free flights 
This can be done in the following ways: consult your by providing you with aviation products of the high- 
local Weather Bureau office and check latest weather est quality fuels and lubricants that are famous 
throughout the world for dependability and perform- 


reports ; check latest forecasts and compare with pre 
And Mobil’s 57 years of aviation service and 


ceding ones to judge trend; look for spe- ance! 
cial advisories, pilot reports (PIREPS) experience is your assurance that you're getting the 
note frontal weather near your flight path most advanced petroleum products available! So, 

even weak fronts can cause problems remember... Fly Weather-Wise! .. . Fly Mobil! 





later during flight; study terrain—ceilings 


~~ es Moines 
at appear high enough to permit flying 


4 15 


neath may not allow you to clear 





Remember, haze, smoke and 

or especially snow—may re 
sibility below VFR limit. Keep 
to area FAA—FLIGHT SERVICE 


MOBILJET FUELS 
MOBILGAS AIRCRAFT 
MOBILOIL AERO 


COMPANY, 150 East 42nd St., New York 














BUSINESS FLYING 





Business Pilots Need Executive Ability 


By Herbert J. Coleman 
Millville, N. J.—Todav's business and 


executive pilot is going to have to be 
just that—all business and good bit of 
the executive 
That was the concensus of top pro 
pilots at Airwork 
| mnual Operations Symposium 
here. The pilots, they felt, have reached 
i level of corporate responsibility that 
irtually demands that they head up a 
cfheient department that can 
its dollar value to the 
As EF. Tilson Peabody hief of Gen 
ral Motor fiect (five Allison 
turboprop-powered Convairs) put it 
“Today’ 
iffect the 
not 


fessional business 


Corp. 


well-run 
how owners 


exccutive 


pilot decisions can markedly 


future of his company if he is 
ypecration with th 


safety 


to he 


onduct 
cn ind 
ing up 
ound busine 
no ki kba k 
must be 
ind 
sloppines 


managers 

prin ple ind that means 

from the supplict HH 
VI 

uppict ne ry, ibo. 


' 
ot } 
ei 


Complex Aircraft 
The 


pilot 
MmNpicr 
ind he 
technolog 
detailed att 
dge and to his crew 
Referri raft 
bad 


warned 


training pr 
complexitt 
not far 4 
iness airplan 
find it n 
the flight 


mainten 


this philoso 


und handling 
ponsibility of 
hould be handled 


ind 


Executive Capability 


lurning t excecuth 


' 7 | lyyt 
nand ; i ) 


ipability | 
Morris sai 


} 


immed a lot out 


if hard to 
inv mot Pilots, he 
te plain equipment, purchases 


now 
said, must 
x able y CN 
ind yperational needs to 


n dollars 


management 


ind cents terms, particularh 
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in this age of highly complex 
ind radar systems needed for a 
operahion 


executive 


weather 
No 
meeting in Chicago and find his 
St. Louis as an alternate,” M 
phasized. ‘Because of this, the 
what his con 


of equipme! 


wants to 


pilot must know 
mands, what kur 
that demand how to 
the best possible price 
Sound | 


' 
the ba ! 


lanning, safety 
g od | 


yperanion, a rding to ] 
tant to the manager of 


In addition, th 


ym plic ated bo 


Ohio Oil ¢ 
faced wi 


not only in his 


ypcration il 


maintenance 








tinuous exchange of information among 
usiness pilots, to keep up a knowledge 
f trends in research and development 
\nother is a constant the 
ilot’s particular flight operation and its 
iherent problems 
In a discussion of fixed base oper 
Robert B. Olsen, of National Lead 
these 


better 


analysis of 


made 

oint for 
erator and the flight crew 

* Pilots should brief the operator on his 

historv and should 

order as complete 


starting 
the 


points as a 
relations between 


lanes maintenance 


vake his work ind 
mcise as possible 
e Assign a crew member to the job as 
n overseer, if possible. This is of ut- 
ost value in the “sight-unseen”’ 
that can crop up in an overhaul 
¢ Don't contract for an engine overhaul 
id then decide at the last minute to 
iodify the landing gear, still expecting 
same downtime 
® Make a firm contract or work order, 


ispect the work im progress, and “don’t 


iobs 


ike anv deals on the side.” 
lor fixed base operators, he suggested 
¢ Don't promise what can't do 
© Require complete authority under a 
ntract or work order 
e Give the pilot a free, itemized ac- 
inting of all time and materiel 
@ Be fair. ““\WVe all realize that the fixed 


you 





Silver Sixty B-26 


Flight tests of a deep fuselage conver 


p. 93) have been 
Company said main purpose in the 
Plane 
Berry hopes to sell it as a military tr 


figuration. Engines are Pratt & Whit: 


started at 


room and added comfort desig 


Los Ang 


Conversion Starts Tests 


urplus Douglas B-26 (AW July 27, 1959, 
Calif., by Rhodes Berry Co., the designers. 
xlification is to allow passengers standing 
Silver Sixty, can seat 14 passengers; Rhodes 


South American republics in 20-troop con- 


tk 
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THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 


AVIATION WEEK'’s Annual Buyers’ Guide is one vey conducted eight months after publication of the 
source for buying information in all segments of the 1958 editio1 
dynamic aerospace industry. It’s on the engineer's 71‘« of respondents still had their copy 
desk...at his fingertips...readily accessible ...with 60° of this group referred to it at least 
needed information. once a month 
This means your advertising is available to the pur- 

The new 1961, 6th Annual Edition. now in prepara- chaser or specifier at the moment buying information 
tion, is more complete and essential than ever before, is needed. Its constant reference value and year long 
containing expanded listings on new products and life offers multiple exposure of your advertising. 
companies in new areas of the total market. Advertisers’ product listings are bold faced and in- 
clude a reference to the page number of their adver- 

ld; ‘ atin rarticare’ 
listings in 1,800 product categories. In addition to rte =e — - ced earsanernal mars 
being quick and easy to use, the BUYERS’ GUIDE index, bane xe: precuet arora * Pim ” 
includes complete listings of government procure- supply ipa ith Key ancestry sales seams the 
— BUYERS’ GUIDE contains Reader Service cards. 


ment agencies telling: Where to go; Who to see; 
What they buy. If you sell to the aerospace industry, your advertising 


message belongs in the BUYERS’ GUIDE —as well 
BUYERS’ GUIDE usage was demonstrated in a sure as your company’s product listings. 


It will contain over 50,000 manufacturers’ product 


* a . : 
viation Week 
od Space Technology ©: 











NON-BUFFERED 
RESOLVER CHA 


FOR NAVIGATIONAL, GUIDANCE, AND FIRE CONTROL COMPUTERS 


Newly-developed techniques enable 
Eclipse-Pioneer to solve coordinate 
transformation problems using size 
10 (or smaller) resolvers with per- 
formance exceeding resolver chains 
using size 23 resolver and feedback 
buffer amplifiers. 

Our design philosophy is based 
on the premise that all component 
parameters will be allowed to fluctu- 
ate with variations in excitation 


TYPICAL PROBLEM 


ARC OF 


GREAT 
CIRCLE 


CENTER 
OF BARTW 





= 
— EQUATOR 


COMPUTING 


y <a ° 
- 
Or : oe (\ 
~ ’ 
(\ = 
‘ ‘ 
; L 


> 


CASCADED 
INS 


voltage, frequency, and ambient | 
conditions. All resultant signal 
variations can be closely predicted 
through digital computer analysis. 

As a result of Eclipse-Pioneer’s 
experience in utilizing resolver 





chains in its navigational systems, 
considerable data has been compiled | 
which may be helpful in solving | 
your problems. Write us today for | 
complete information. 


PROBLEM: Design a computer to pro- 

vide on aircraft with continvous bearing 

and range information along the orc 

of a greot circle. 

Ca—Bearing 

LOy— ALongitude meosured from 

Present position to target 

Lp—Latitude of present position 

Ly—Latitude of torget 

D—Great Circle distance from present 
position to target. 


RESOLVERS 
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Eclipse-Pioneer Division 


Teterboro, N. J. 


District Offices: Burbank and San Francisco, Colif.; Seottie, Wash.; Dayton, Ohio; and Washington, D. C. 
Export Soles & Service: Bendix International, 205 E. 42nd $t., 





New York 17, N.Y 


base operator is not running a charity 
organization, but must make a profit to 
exist 

Having the flight operation’s repre- 
sentative on the job is of prime im- 
portance, Olsen said, “since he not only 
knows the airplane but he can also 
watch the billing.” 


Job Deadline 


Speaking from the air carrier angle, 
W. F. (Bill) Davis, of Piedmont Air- 
lines, said he “knows the fixed base op- 
crators have their problems, but we have 
an airline to run.” He recommended 
finding the exact costs, getting a down- 
time deadline and “talk the job over to 
see that vou get the entire job done.” 
He also stressed 
¢ Be sure the fixed base operator can 
back up his work and get Federal Avia- 
tion Agency approval on the job 
e Get the job in writing and furnish 
drawings to the base, if needed 
Set your standards high and see that 
the fixed base operator lives up to them. 

Turning to the field of ‘‘do-it-vour- 
sclf” maintenance as against farming it 
out, Arnold Haines, of Bethlehem Steel 
said his company has found considerable 
savings and quality control by running 
its own flight maintenance base. Beth 
lechem adopted that svstem 14 vears ago 

He said this system allows planned 
programs of inspection and mainte 
nance, no delays in maintenance proj- 
ects and standardization of parts and 
controls (“How times have vou 
climbed in vour airplane after a repair 
iob and found that the switches have 


been i ed? 


many 


Cost Analysis 
shown that self 
is more convenient and is 
better,” 


Cost analysis has 
mainte 
cheaper and 
Haines 

This brought a sharp denial from 
Norman Moorchouse, of American Air- 
who said “regarding the cost 
picture, | think we can provide lower 
cost on both volume business and in 
customer services. As far as quality con 
trol is concerned, the fixed base oper 
itor is just as concerned about his stand 


nance 


iccording to 


motive 


irds as is the owner-operator.’ 
Incr of the 
engine to business flving dominated 
most pilot shoptalk at the symposium 
For some. ike General Motors, it 
is a wav of life, but for the smaller op 
rators like Lake Aircraft Corp., 
turer of the Lake Amphibian it 18 
the shiny package at the top of the 
Christmas tree 
Said John F. Str 
pre sident 
We have made preliminary design 
plans on installing a turbine on our Am 
phibian, and we think it will work fine 
But it is a question of being first and 
being a hero, or staying in business. At 


ising importance turbine 


now 


manu 


Aircraft 


aver, Lake 
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Germany's Phoenix Glider 
Modified Phoenix FS 24 glider was 
by the 1958 open class world champion at Poland, Ernst-Gunter Haas: 
Germany, into ninth place at the recent Eighth World Gliding Championship at B 
West Germany (AW July 18, p. 102). Span is 52.5 ft., length 22.4 ft 
First prototype Phoenix (below), designed jointly by Dipl. Ing. N 
Technical College, Stuttgart, was 
Karlsrube-Forchheim 


I-tail version of the German all-synthetic 
Leszno, 


weiler 
area 154.5 sq. ft 
and Dr 
Glider Competition held last summer at 
Apparatebaun Nabern GmbH., Nabern/Teck, an 
Munich. 


Eppler of the introduced at the G« 
Production is 


associated <¢ ompal 


the hands of 
Bolkow-Entwicklungen K. G., 


moment, preter f stay im busi 


poke for the Am "i ill be 
impor- lope, Ark 


readqu 


Straver, of cours 


ynibian. Turbines are of vital 


tance to larger companies particularly 
field, which mu he product 


1] 
ili 


mn the In-cngine 


main mmpetith n 


ng powerplant tec hnology 


PRIVATE LINES 


Super-V Twin-engine conversion 
singie-cngin Bonanza manufac 
tured by Bay Aviation Services ¢ 2 
AW Aug. 22, p. 107) will make a round ritish Is 
the-world solo flight starting from  jand Relf 
Hawaii, on Oct. 15. The raft Asso 


} 


p 


time of g i 


New Beechcraft Sup 
in H50 Twin Bonanza 
chased 





ind J 

distribu 
Short Br 
myurct 
Honolulu, 
Super-V route from Honolulu will be 
to Oakland, New York, Gander, Lon 
don, Rome, Beirut, Karachi, Calcutta, 
Bangkok, Manila, ‘Tokvo, 
Wake Is return to Honolulu 
about lirst two production 


( 


McDonnell Aircraft Corp. 
lected Remmert-Werner, In 
Louis, to design and install an 


Singapore, 
interior in its new McD 


land and tive 


Oct. 25 


770) t trancnort 
2s ransport. 
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OMNI-BEARING CONVERTER 


Modular package permits smaller, 
lighter navigation receiver design 


os) ze ; 
Compass heading and VOR signals 
are computed and converted by this 
radio receiver component into signals 
that position the displays in the Radio 
Magnetic Indicator of an aircraft radio 
navigation system. In a package 
measuring only 354” x 2,4" x 114", the 
module comprises a size 11 resolver, 
differential, motor-generator, gear 
train assembly and indicator dial. 
Write today for complete information. 


SYNCHRO SLIP RINGS 


Autosyn* provides electrical 
contact with both rotor and stator 


In the compact Autosyn design, both 
housing and shaft can be rotated, 
permitting introduction of another 
variable into the system. Electrical 
contact with both elements is made 
through external slip rings, which 
replace the usual fixed leads or 
terminals. Slip ring location and con- 
figuration can be varied to meet 
specific mechanical or electrical needs. 
Precious metals are used in the rings 
to minimize contact resistance and 
insure maximum reliability. Write for 
details. 


"REG. U.S. PAT. OFF 


Monvufacturers of 
GYROS * ROTATING COMPONENTS 
RADAR DEVICES + INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


Teterboro, N. Je 











interplanetary space and distant galaxies vas 


NASA introduces the new 


GODDA Dd 


Space Flight Center 


The Goddard Space Flight Center has just occupied an. ene: 
ultra-modern research complex situated on 550 acres of | 
rolling parkland in Greenbelt, Maryland, a residential — 
suburb of Washington, D.C. Here, many of our ecletitiine 
and engineers work to advance space science and oa 
technology through a broad program of theoretical study, 
while others design, develop and construct scientific 
payloads for space vehicles and supervise their 

launchings. Our technical staff is also concerned with 

the analysis of space data obtained through Goddard's 
world-wide tracking and communications network, 

the nation’s center for such activity. 














h Tiros, Echo, Pioneers TV and V, Explorer VIT, and 
ie a Mercury, Goddard has already written scientific 
ee ry. Techn | men who wish to work in the van of 

‘Te ire Lec to jon roa ird or any of the 
ete r NASA research centers listed below. Address your 


inquu y to the 


National Aeronautics and Space Administration 


NASA Flight Research Center, Edwards, Calif. 


NASA Goddard Space Flight Center, Greenbelt, Md ° 
s Station, Wallops Island, Va. 


4 
va 


NASA George C. Marshall Space Flight Center, Huntsville, Ala. e NASA V p 





ae, 


. Sugai . ont *, deel - -_ = wey 


s Pd me a - F . 
a F< al rer mmegsitts : 


Trend toward small and compact yet modern design in aircraft terminals for relatively small cities is typified in this new building at 
Klamath Falls, Ore., in which costs were kept to $11 per sq. ft. through use of glued laminated Douglas fir members in the skeleton 
Morrison, Howard & Starbuck, Klamath Falls. 


framework for columns and beams. Building was designed by architectural firm of 


Laminated Fir Keynotes Small Terminal Desig 


Wy 


. Kagan 


No posts are required in the building, due to use of heavy laminated beams. Restaurant, lounge and kitchens are on the balcony 
level: balcony is suspended from the roof beams by steel rods. Total volume is 106,' ft. Wall areas are mostly of glass. 


ol 
y 
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Pioneer the future at 


Honeywell 
Aero 


ess 


5 


Challenging career opportunities 
await you at Honeywell, where ad- 
vanced gyro reference systems, such 
as the all-attitude system shown 
here, are being developed. Current 
openings include: 


SYSTEMS ANALYSTS 
BSEE, MSEE, or BS or MS in 
physics to work on systems for space 
vehicle control and development of 
components for space vehicle equip- 
ment. Experience in any of the fol- 
lowing fields desired: guidance and 
control systems; satellite develop- 
ment; systems management; ground 
to space communications; telemet- 
ery; space environment; ground 
computation and data processing; 
overall systems knowledge and un- 
derstanding. 


BSEE, MSEE, or BS or MS in 
physics to work on general gyrc 
systems and their applications in 
space control and guidance systems 
work. Programs involve high-level 
applications on projects similar to: 
Titan guidance and control system; 
the Agena B; the Discoverer; and 
Project Mercury stabilization con- 
trol system. 


BSEE, MSEE, Physicists or Astro 
Physicists to work on component 
applications for space vehicles. Ex- 
perience in digital computation, 
transistor circuitry, gyro develop- 
ment and background in miniatur- 
ization and reliability controls de- 
sired. 

To discuss these or other openings, 
write Mr. James H. Burg, Technical 
Director, Dept. 813, Aeronautical 
Division, 1433 Stinson Blud., Min- 
neapolis 13, Minn. 


Honeywell 
HH) Miltiny Products 


To explore profe sional opportunttt in 


other Honeywell operations past to past, 
send your appli ation in confidence to H. K, 
Eckstrom, Honeywell, Minneapolis 8, Minn. 


WHO'S WHERE 





v4 
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(Continued from page 


Honors and Elections 


Dr. Francis 8. Johnson, manager « 
heed’s space physics research 
appointed a consultant to the 
Acronautics and Space Adm 
Washington, D. ¢ Dr. John 
only scientist selected from prn 
he will 


} 


panct 


Changes 


Rav L. Hixson, director 
Arnoux Corp., Los Angeles 
Calvin C. Weigold, plant 
Instrument Bearing Co., Los 
a division f SKF Industri 
George Kappelt, direct 
laboratones, Bell rosvst 
N. Y. Also: Dr. Saul Barron 
. tal } B ’ eat 
i i 
Herbert L. Karsch, » 
{ p> rat 7. ' 
sort B Calit 
Zvi Prihar, a 
" ition | i 
Engineers, Inc., Washing 
diar f Northrop Corp 
Kenneth Hudson, 
casur Department 
Santa Barbara, Calif pera 
Harold I Jarchow manager 
win ring rt! ! r } 
Colum 
Overbey 
Robert J. Geis, dir 
raft sa \or Carr 
wton, D. ( 
Joseph W. Baird, caster 
representat Washingt 
Lock} 1 Amcraft Servi 
Dr. Charles R. Kelley 
mental laborat Dunia 
In Stamford, Conn 
Jerome S. Goldhammer 


Robert M. Benson 
Manufactur ( 
Santa Vion Calif 

Alfred H. Norling 

, ! 1 R 


af 
ia 


Capt. Frank G. Marshall (USN 


( et 
B. Hunter nas 
David S. Smith, | 
5 nage! ( ‘ 
Na 
Hacskaylo 


] S 


Michael 

Clinton B. McKeown 

| | \ ‘ | 
} 


Michael A. Corba 


doctnnation pilot, Norair Division — of 
Northrop Corp., Beverly Hills, Calif 

John F, Allen, manager-product develop 
ment, Beech Aircraft Corp., Wichita, Kan 

Dr. Richard T. Eppink, has joined th 
technical staff of National Engineering Sci 
ence Co., Pasadena, Calif 

Lane Upton, manager of contract devel 
opment, Delcon Corp., Palo Alto, ¢ 

Dr. Alden Stevenson, director 
search, Pacific Semiconductors, In 
City, Calif., a 
Ramo Wooldridge 
Ralph V. Barnet, di f marketing 
-cneral Precision, In é nm N. 7 


i sub ary of General Pr on Equipment 


subsidiary of ‘Thompson 


{ 


Corp 
Donald D. Mallory, manage 
yperations, Components Divisi Hugh 
Aircraft Co., Culver City, Cali 
Virgil Steinmever, product 
Electne Autolite ¢ \W 
1, Port Huron, M 
Charles FE. Sporck, tra 
rchild S nd 


produ 


C. R. Bullock, « 


} 


Dr. bk. John Whitmore 


Carl > Gottlieb 
6 | , fas 
Ml Miax Fk. Norman 
ad f tl } 

cpart t 
Albert N. Beseick ist 
maget BR j Filter D 
Corp., lad H I 
James EF. Borendame 

| Corp North ( 
Emmanuel P. Courtillot 
«a Plan } t Varia 
Ps it Zug. Switzerlas 
Wilbert W. Took 


’ wort ’ 


VicD 
\ 
Col. Frank J. Shannon, Jr 


‘+ \ } a 


i j i 
the WL. Maxson ¢ 

N. W. Tillinghast, VITO! 
ma \ iuf 


Lis 
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ry? | ’ if} i 
Kenneth Hudson 
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1 Calif ) 
B. William Miller 
Robert G. Evans 
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Cmdr. Ravmond 1 
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Diedrichsen 
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ENGINEERS 


EMPLOYMENT OPPORTUNITIES 
NATIONA The Advertisements in this section include al! employment opportunities —execu 
COVERAGE tive, management, technical, selling, office, skilled, manual, ete 


Positions Vacant Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Laber Bureaus 
DISPLAYED ——-— RATES — UNDISPLAYED 
TR 


The advertising rate is $52.00 per inch for all adver $2.70 per line, minimum 3 lines. To ere advance 


| 
tising appearing on other than «& contract basi« payment count 5 average words as « line 
Poequaney rates qusted om vequey Position Wanted Ads are % of above rate 
‘ 
An Advertising inch is measured %” vertically om « Sex Nembere—counts as | line 
column columna—30 inches to ® page. , Discount of 10% if full payment is made in advance 


for 4 consecutive insertions 


Subject to Ageney Commission Not eublect to Agency Commission 


re and more engineers are joining 
move to the Vertol Division of Boe- 
Long a leader in the design and 
duction of advanced commercial and 
tary vertical lift aircraft, Vertol’s 
easing diversification—a result of 


Expanding Program expanding international and domestic 


, 9 ENERGY 1ctivities—has opened new career op- 
Requires Additional | | portunities. Vertol’s size also makes it 


HELICOPTER TEST PILOT | CONVERSION sch co ticr you will not become to 


ce in the crowd, yet with the vast 


Preferably with ) ; = : ; 
esources of one of the nation’s leading 

1. Engineering background and Sikor- ENGINEERS 
= - : mpanies behind it. Move up to Vertol, 


sky helicopter experience Phil , 

‘ fac ; '\ ; - 

2. Experience in fixed-wing aircroft, in- Our Stetic taverter Grovp hes on urgent ited in attractive suburban ilade 
by investigating these exceptional 


cluding jets, desirable need for Electrical Engineers to work 
with static inverters, converters and frequency | oportunities 


Send NEW ADS to Classified Advertising Div of AVIATION WEEK. P. O. Box 12. N.Y. 6. N.Y 

















Salary oper commensurate 
qualifications All GE. benefita ap chongers for militory, spoce and commercia 


oo ; opplications Men with 4 to 8 yeors ex | FLIGHT TEST INSTRUMENTATION 

pods, Ra a ~ —— kground {1 perience wanted with design ‘development The man who fills this responsible position 

type of background in aircraft and indus | should have the ability to design, develop, 

FLIGHT TEST OPERATIONS trial power supplies ond generating sys | calibrate and install flight test instrumento- 

DEFENSE SYSTEMS DEPARTMENT tems. Must be familiar with os many of the tion. Experience in magnetic tope and 
following as possible telemetering desirable 


G t N 7 oH A L B 7 LE CT q | C ® Switching choracteristics of tran- DESIGN ENGINEER—HYDRAULICS 


sistors, silicon controller rectifiers 
Schenectady, New York and four layer diodes, trons- 
formers, interstage and power 
—Filters, signal level and power 


Coreer opportunity requiring a minimum of 
5 yeors’ experience in the design and anol- 
ysis of hydraulic flight contro! servos, electro- 
—Voltage regulators—Polyphase hydraulic servo valves and other aircraft 


hyd ! tem com t 
circuits—Heat transfer—Packag- YORE Ee Compeners 


ing—Power enerating system 
NEED . ‘ STRESS 


specifications 
Outstonding position requiring airframe ex 


ENGINEERS * Challenging opportunity for engineers | erience in the determination of applied 


do development ond project work in stot ads and the performance of stress analysis 








power supplies insure structural integrity 
An employment advertisement in the 
EMPLOYMENT OPPORTUNITIES SEC STARTING SALARY TO $12,000 MANY ACOUSTICS 

BENEFITS including desirable New € This coreer position requires experience in 
TION will help you find the engineers land living tuition plon outstand the field of oe iene Varied duties 
you need it's an inexpensive, time facilities. Reply in confidence to nclude measurement of data through design 
f acoustical treatments for aircraft, and 
the operation of noise reduction research 
personnel for every engineering job in . ’ programs. 


saving method of contacting competent P-5279 





the Aviation industry. The all paid cir- ‘ 
culation of AVIATION WEEK offers of these positions requires an ap- 


priat emic ¢ re i$ direct! 
you an opportunity to choose the best ENCYCLOPEDIA EDITOR _ acad bs deg es plus directly 
ted experience, and offers an attrac 

quolified men ovailable excellent opportunity for man with ac ; ‘ 

demic or journalistic background in phy e § tlary Call Kingswood 3-4000, 
sics-engineering who wishes career n te or forward your resume in com 
For rates and information write: publishing. We are looking for a perma %. a 5 
nent Encyclopedia Editor to rewrite articles | ete confidence to 
and handle liaison with top men in the 
academic and industrial fields. Unusually | ‘ 
attractive working environment in Char N Adelberg 

j isi ivisi lottesville, Virginia, the perfect setting for . i 

Classified Advertising Division penn ney Ben np ba bm Be Supentean: 48 Pemennet Mittens 
Liberal benefit program and relocation | 


AVIATION WEEK | | 2 veRyou hess 


P. O. Box 12 New York 36, N. Y. McGraw-Hill Encyclopedia of Science & Technology 


Box 3757 University Station | 
Charlottesville, Virginia MORTON Wma BOE i 
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EMPLOYMENT OPPORTUNITIES 





ADDRESS ROX NOOR 


{ ae d id pi f this " 
8 af wou 
VEW YOR K t P.O. Re ! 


CHit Aga ti 


Hi h-| | SAN FRANCISCO ao a 
ign-eve POSITIONS VACANT INFORMATION 


DESIGN ASSURANCE Aircraft Mechanics—A & a and Sheetmetal oge es 
Mechani ume ation ree. | About Classified Advertising 


openings on Foo sage saat. Agely Astana Ayiatien, Sy 
DYNA SOAR Aircraft Radic Veohutolen —- Expertensed CE heal 


mainta ng Com inicat 


and won. = ¥ an Renna "8 The WG: Cyraw-. Lill 


MINUTEMAN See | Pfce Mearest You. 





quire minimum of t ’ . ‘ affi 
financia forecasting ‘v t ocat 
The advanced Dyna Soar boost- yee mart Sqaeee aan 8 y de ito P ¢ 
glide vehicle and Minuteman solid- easton a ATLANTA, 3 
fuel ICBM programs at Boeing are ne as | Lert ay Cayeut, Part Time 1301 Rhodes-Haverty Bidg 
- = Mn meatier JAckson 3-6951 


growth has created a number of POSITIONS WANTED &. POWELL 


high-level design assurance open- 
ee paying up to $16,000 a year ~ revenge A Pitet. ATR. ®@ eure qupenteve expe- ——r 
, & vay . =e ‘ tesume on request » 1 Avia 
depending upon experence and tior ne ™ 7 d 2 71 
educational background Pi or 60 
jot, USAF eerie op 3 3 employes ex- M. J. HOSMER 


sales 


Assign.nents are available in the position ut ne ait gual ea os pref ‘bs CHICAGO, 11 


following areas one ge or _— Aviation Week . 520 No Michigan Ave 


DESIGN ASSURANCE 1800 hr. Accident Free Some. inst. Age 25 MOhawk 4-5800 
Gaanses I-S t c De W. J. HIGGENS 


TEST DESIGH sonabl os alert “ cons lao, ar zt CLEVELAND 13 
tior e} t W. Gribble 4 e Lane 
FAILURE MODE ANALYS! ‘lly a ' ' 
LURE MOBE ANALYSIS Nahant. M 1164 Illuminating Bidg 


EXPERIENCE RETENTION FLT Navigator 8000 has all types. areas SUperior 1-7000 
TECHNIQUES see roe selon Fs: go yey > a Mgr wear = W. 8 SULLIVAN 


SURVEILLANCE PROCEDURE West coast depts. PW |. Aviation Week 
INTEGRATION Airline C Desi e t Positi DALLAS, 2 
ane, Capea ne 3 en oe 1712 Commerce St., 
. om Vaughn Bidg., Riverside 7-5117 


expanding steadily. This continuing 


Requirements are a BS degree in " ver 12 000 satel > dat 
ver 2 / Bon j. GRAN 


EE, ME, CE or AE, with a mini- 


mum of seven years of applicable 


DENVER, 2 
nertenes, elstadees sed resume 1700 Broadway, Tower Bidg 
W conside ' tion , 
oye 2 we AP ce Alpine 5-298! 
At Boeing you'll enjoy the advan- sae yw-6e . wets j. PATTEN 4 
tages of living in the uncongested, | autery Syoteme "ineereite Manager and DETROIT, 26 


e ire Pacific Northwest, famous oad ; “es BimeG “ . 
for mild ae ston clims ‘ fine r ont Point eh ‘post axed < _ Cor 856 Penobscot Bidg 
eral Swatem ‘Installed A ree rm WOodward 2-1793 


schools and housing and unexcelled ESSPO management structure. Present ?> HAMMOND 
recreational facilities for the whole sultant on management propos and 
anine ¢ ts stern Inte 25 


HOUSTON, 
Prudential Bldg., Room W-724 


Write today, to: Mr. W. B. Evans, | Hille Dr... ngeles 64 Holcombe Bivd. JA 6-1281 
GENE HOLLAND 


Boeing Airplane Company 
Box 3707 - MDB, Seattle 24, Bash ommande - LOS ANGELES, 17 
: cine po 1125 W. 6 St 


experience 


family. 


HUntley 2-5450 
w.c. Gries 
rasp + NEW YORK, 36 
Pw 500 Fifth Ave, OXford 5-5959 
HM. T. BUCHANAN .®. P. LAWLESS 
Unique combination of education and expert. T. W. BENDER 
Sent. Meld anpentenes fa ohne oat” PHILADELPHIA, 3 
frames pa ide ae vin a ae Six Penn Center Plazo 
LOcust 8-4330 


H. W. BOZARTH - H. NICHOLSON 
Corporation Captain devives _change. PITTSBURGH, 22 


whenume on request. PW-529 4 Gateway Center 
EXpress 1-1314 
P. PIERCE 





EMPLOYMENT PROBLEM? ST. LOUIS, 8 
SIDEMAN Ig | 3615 Olive St. 
cuiiomiaiaan fi . a soe are in ee hegpeea JEflerson 5-4867 
-€ ) H a) , 
: ized men for specialized jobs, con SAN FRANCISCO, 4 


: a - tact them through an employment 
dynamic career growth Gd te thd eatitiaaiion, Y 68 Post St.,_ | DOuglas 2.4600 
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ARCHIMEDES SETTLES 
ON FARM IN KANSAS 


Well, it’s not exactly Archimedes himself, in person . . . but he’s actively represented 
by one of his best ideas. And it isn’t the kind of Kansas farm that grows wheat or 


milo... actually we grow antennas. 
The Boeing / Wichita “antenna farm” turns out a very valuable crop — advanced 
communications systems and tools. The men responsible for this harvest, and many 


others at Boeing / Wichita are outstanding engineers. They are also thinkers... 
idea men... men who are quietly contributing big, new concepts to their field and 


to their age. 


We need more just like them. If you are the kind of senior engineer who will be 
right at home in this dynamic company, we want to talk to you. Write in confi- 
dence to Mr. Melvin Vobach, Dept. C94 Boeing Airplane Co., Wichita 1, Kansas. 


————————E=& i 
SOLEMN GG WICHITA 
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CLASSIFIED 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request. 


AN ADVERTISING INCH is meosured % inch vertically on one column, 


3 columns—30 inches—to co poge 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style 


Send NEW Ads or inquiries to Classified Adv. Div 


SEARCHLIGHT SECTION wvensinc 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advence payment count 5 
average words as o fi 


PROPOSALS, $2.70 a line an insertion. 


BOX NUMBERS count cs one line additional in undisplayed ads. 
of Aviation Week, P. O. Box 12, N.Y. 36, WN. Y. 














FOR SALE: COMPLETE 
ON MARK 


DOUGLAS A-26 


Powered with low time 

Pratt & Whitney CB-16 engines 
Reversing propellers. 

Radar. 

Steerable nose whee! 

Integrated flight system 

Ground and flight air conditioning. 
Air step door. 

Cruises 360 MPH at best altitude. 
immaculate interior. 

Excellent condition 

Available for immediate inspection 
and demonstration 


CONTACT: am Natural Ges Co 


Omehe, Nebraska 
Call WEbster 7600 





FOR SALE 


LOCKHEED LODESTARS 


Wright 1820-56A Engines—HSP 33050 Proos 
~—1350 HP for 1.0.—19,500 ibs. Gross 
Weight—De-icer Boots—leorstor Rudder 
Tabs—Fuselage Saddles--Sierracin Electri 
cally Heated Windshield—CB Fire Extin 
guisher—Edison Fire Detection—Sperry In 
tegrated Instrument Sysiem—Collins 51R3 
NAV—ARC Type 15 NAV—Dvol ADF—Col 
lins 17M1-SIX1A and ARC 210 Communico- 
tion System—Bendix RORIC Rodor—2500 
VA Inverters—Executive Interior —Divan—6 
Seats — Tables —Closet— Lavotory— Complete 
Galley—Asking $50,000—Spores Available 
—Brokers Protected 


Contoct: Air Transport Department 
Continental Con Company, inc 
Box 791, Morristown, N. J 
Jefferson 8-3070 


OUTSTANDING TWIN-BONANZAS 
FOR SALE 


D-50, 1957, T.T. 675 hra. 295 hp. engines 
vince factory remanufacture 160 & 211 
hre 3-blade prope Nowe taxi lite, beacon, 
super soundproofing. L-2 autopilot, excel 
lent radio. ¢-place indiv dual front eeate 
1- place ouch and one airline-type chair 
ine rporate owner Priced tea move 
kly 


B.450, 1950, T.T. 1900 hre Newly remanu 
factured engines. overhauled props 
pletely reupholetered and repainted 
ellent radio. Mitchell autopilot 

100 hour check Terrifie aemall fleld per 
formance. Like brand new ndition Low 


f 


Call Boston, Mass LOgan 7-8700 








CONSTELLATION 1049-1 


For Sale or Lease 


Zero time S.O. on airframe & 
engine. Total time: 882 hrs. 
Radar, comp. airline radio. 
Like New. 

CALIFORNIA AIRMOTIVE CORP. Dept. AW 


7139 Vineland Ave., No. Hollywood, Colif 
Phones: POplar 5-6202 TRiangle 7-1564 





CONVAIRS 
Airline and Executive 
Several of Both Availabic 
Convair Trade-in 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Trades Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance or Lease 
Also Grumman Twin Geech and Lockheeds in Steck 
Contact 


Frederick 8. Ayer & Associates, Inc 
250 Pork Avenve, New York 17, New York 














ADDRESS ROY VO. RELIRS TO: Row No 
f asited Ad pe f thie publicatiosg 
nd to of ce seareel wou 
VW PORK ‘ P.O. Rew 1? 
CHIT AGRO i oy Michigan Ave 
SAN PRANCISCO 45 6a Poet at 





FOR SALE 


PeY. A. Tow — converted for 2 


rew < jae. I 1. Avia 


Goosh x rg Sotne and ARC vamie with dual 
v ank Four 

Excellent mainte 

ai Company 

{ hita. Kaneas. Martin 
il 


For Sate Altlccn Modes virvioe > ae “PP. 
a at Inapectior on tort trac 
tive ed n ert ompar In an 


Garfield Ave 


s- ss Neteeptere. 8-place or o> plus orew 
erhauled and 

fir he { ke new. Four silable Ny \ Kat t 

CA t Sar Ant " Texas 














WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 


Exceptional Executive 1956 £18S 


Low Time Engines 
Excellent Electronics 
Available Immediotely 


CALL Digby 9-3140 (NYC) 
Linden Flight Service, Inc., Linden, N. J 














WANTED 
Aircraft Ground Starting Equipment 
28.5 Volts 1600-2000 Amps Capacity 
FOR SALE 
A 12 & SEP 1 Auto-Pilot installations 


Asis or ARB. Released 


‘ 
AIRLINE AIR SPARES LTD 
Municipal Airport, Southend-on-Sea, Essex 











FASTEWERS FOR AIRCRAFT AND MISSILES 
Immediate Deliv —an 

CERTIFIED TO QovEnnmant Soaciricatrons 
Bol ts—Nuts—® i vets—Screws—Studse—internal ana 
External Wrenching Bolts—DOowe! and Lock Pins 


Mercury air parts co., o@e 
9310 West Jefferson Biv Culver City 
Teleahone—UPton O- $923— Fer letype—CVvR bs 2i38 
TOUGH SPECIALS 10 DAY OELi VERY 








EXECUTIVE DC-3 


RADAR—A-12 AUTOPILOT 
1830-94 Engines—Excellent Condition 
FOR SALE OR LEASE—Will trade 
WILLIAM C. WOLD ASSOCIATES 
551 FIFTH AVENUE, NEW YORK 17, NY 
Tel: Murray Hill 7-2050 Cable: Billwold New York 





SEARCHLICHT Equipment 
Locating Service 
No Cost or Obligation 


Searchlight Equioment Locating Service 
«c/o AVIATION WEEK 
PO. Bex 12. N.Y. %, NY 


Searchlight Equipment Locating Service 
AVIATION WEEK 
PO Box 12.N VY MN Y 


+ 
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LETTERS 





Soviet Space Shots 


The long 
it placing various vehicles in t 


the ps 


Mechta III, ¢ 
nik IV, May |! 
Sputnik IT 

for Sputniks I, I 
I Approx iatel 


silences between USSR efforts 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 


d 330 W. 42nd St., New York 36, N. Y. 


Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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Space Power 
Your two-part report on the A Force 


Space Vehicle Power Program by Mr. Philip 


J. Kla 


» 2 md P OY issuics 1S 


piece of reporting. Your organization must 
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4 an excellent 
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in orbit — symbo 


THE ENGINE WITH THE FUTURE 


Reliability ... Efficiency . . . Flexibility. This I now has 1 rt capability the first 
In space, these words have a million-dollar 1 : means that its satellite can change 
it hout the penalty of extra engines 
Vast sums of money and vital scientific d - luction, this engine also 1s adaptable 
these built-in attributes of Bell crosystems | to né new a nents and. consequently, 1S 
engine for Lockheed’s Agena satellite, second stage pro im nilitary and peaceful space 
the Air Force Discoverer series { 
rojects in Bell's 


The Agena engine, designed with space in 
center. It rt of the dynamic new 


before Space became a household word, 
its every mission and has placed more 


payload into orbit than any other power pla! t VI e tec 


ipany tha ring ahead in rocketr 
; 
These skills serve all 


and scientists anxious 


operational reliability is backed by six years of develop gr ncies 


nent and 5,000 test firings. rsonal challenge can find it at Bell. 
ROSYSTEMS COMPANY 
BUFFALO 5, N.Y 

F BELL AEROSPACE CORPORATION 


Defense Gr of Bell Aircraft Co ratic 





The National Aeronautics 
and Space Administration's 
Project Mercury, the free 
world’s first manned, space 


capsule, will be boosted 





into orbit by the Atlas 
America’s most versatile 


springboard into space 


GENERAL DYNAMICS CORPORATION 
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